
 
Health, Safety, Environment and Remediation 

101 Columbia Turnpike MEY-3 
Morristown, NJ 07962 

(973) 455-4279 
 

 
 
 
February 27, 2007 

By Hand Delivery 
 
Mark W. Lucas 
Case Manager – LUST Enforcement Unit 
TPD/Corrective Action Section 
Arizona Department of Environmental Quality 
1110 W. Washington Street, #4415A-3 
Phoenix, AZ 85007 
 
Re: Fourth Quarter Status Report for 2006 
 LUST File #0393.02-.10, .15-.17 

Facility ID #0-002227 
 
Dear Mr. Lucas: 
 
Honeywell is submitting this Fourth Quarter Status Report for 2006 in accordance with 
requirements in the Arizona Department of Environmental Quality’s (ADEQ) Corrective 
Action Plan Final Approval letter dated October 7, 2005, and CAP modification approval 
letters dated December 20, 2005, March 7, 2006, and September 28, 2006.  

If you should have any questions or require discussion, please contact me at 973-455-
4279 or Jeff Mieth at 480-377-6265. For your convenience, my e-mail address is 
troy.j.meyer@honeywell.com and Jeff’s is jeffrey.mieth@ch2m.com. 

 
Sincerely, 
 
 

 
Troy J. Kennedy 
Honeywell - Health, Safety, Environment and Remediation 
Remediation Portfolio Director 
 
 
 
 

mailto:troy.j.meyer@honeywell.com
mailto:jeffrey.mieth@ch2m.com


Mr. Lucas 
February 27, 2007 
Page 2 of 2 
 

 

Copies w/attachment:  
Nadia Hollan, USEPA 
Kris Paschall, ADEQ 
Rebecca Godley, City of Phoenix Aviation 
Donn Stoltzfus, City of Phoenix 
Joe Francis, City of Phoenix Aviation (electronic copy) 
Mark Kuhn, Hydro Geo Chem, Inc. (electronic copy) 
Peter Mock, Peter Mock Groundwater Consulting (electronic copy) 
Robert Forsberg, Levine-Fricke Recon 
Mary Moore, Lindon Park Neighborhood Association 
Mario Castaneda, Gateway Community College 
Rick Loewen, Honeywell 
   
 

 
 



 

 

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
Tank Programs Division 

Underground Storage Tank (UST) Program 
 
 

D O C U M E N T  S U B M I T T A L  F O R M
 

[ use as COVER SHEET when submitting the documents listed below ] 

ADEQ use only 
 
 
 

UST FACILITY INFORMATION: 
 
 Honeywell 34th Street Facility                                                                           0-002227  
Facility Name       Facility ID 
 
 111 South 34th Street                                                                   0393.02 - .10, .15-.17   
Street Address       LUST Number(s) 
 
 Phoenix                                           85034                            Maricopa            
City     Zip Code   County 

PERSON RESPONSIBLE FOR SUBMITTING DOCUMENT: 
 
 Troy Kennedy                                       
Name      
 
 101 Columbia Turnpike                          Morristown, NJ          07962      
Street Address          City                Zip Code 
 
 (973) 455-4297   
Telephone (daytime) 

 PERSON CATEGORY ADEQ ID # 
  

 X  UST owner   4875                        
 

  UST operator     
 

  UST volunteer     
 

  Property owner 

LUST, RELEASE OR CORRECTIVE ACTION DOCUMENT:  (check all that apply; * indicates document requires signed certification statement) 

*  14 day report (suspected release) 
*  90 day report (suspected release) 
*  14 day report (confirmed release) 
*  90 day report (confirmed release) 
*  LUST site classification form 
*  Site characterization report (SCR) 

 

*  Free Product Report 
*  Tier 2 risk evaluation 
*  Tier 3 risk evaluation 
*  Corrective action plan (CAP) 

 X *  Periodic site status report  
       (includes groundwater monitoring reports) 

*   LUST case closure request  
         w/corrective action completion report 

*  Addendum (check related document type) 
  Other:  (please specify) 

 
    

UST DOCUMENT:     X   
 
SAF DOCUMENT:       Application #:                           

INFORMAL APPEAL:   LUST 
     SAF 
     UST 
 

CERTIFICATION STATEMENT OF UST OWNER, OPERATOR OR VOLUNTEER: (for only documents designated above by *) 
 
“I hereby certify, under penalty of law, which this submittal and all attachments are, to the best of my knowledge and belief, true, accurate, and 
complete.  I am aware that there are penalties for submitting false information, including the possibility of a fine and imprisonment for knowing 
violations.” 
 
 
                                                                                                                                                                   02/27/07     
Signature  of UST owner, operator or volunteer      Date 
 
 
 Troy J. Kennedy                                                                                                                                            Remediation Portfolio Director             
Name of UST owner, operator or volunteer (printed)     Title 
 

Revised 8/05 

ddavies
Stamp

ddavies
Rectangle





 

Contents 

As reflected by this table of contents, the original hard copy of this document, provided to the Arizona 
Department of Environmental Quality, consists of two volumes. Remaining copies consist of one 
volume, including hard copy text, tables, figures, Appendix A, and Appendix B. Appendix C is 
provided in electronic format only. A complete electronic copy of this document is provided on the 
attached CD-ROM.   

Volume 1 (Text, Tables, Figures, and Appendices A and B) 
Acronyms and Abbreviations ..........................................................................................................v 

1.0 Introduction.........................................................................................................................1-1 
1.1 Scope and Purpose .................................................................................................1-1 
1.2 Background .............................................................................................................1-1 
1.3 Summary of Activities ...........................................................................................1-2 

2.0 Site Characterization Activities .......................................................................................2-1 
2.1 Free Product ............................................................................................................2-1 
2.2 Groundwater...........................................................................................................2-4 

2.2.1 Water-level Elevations..............................................................................2-4 
2.2.2 Benzene .......................................................................................................2-5 
2.2.3 Methyl Tert-butyl Ether............................................................................2-6 
2.2.4 Naphthalene...............................................................................................2-8 
2.2.5 Benzo(a)pyrene..........................................................................................2-8 
2.2.6 Total Benzene, Toluene, Ethylbenzene, and Xylenes ...........................2-8 
2.2.7 Total Recoverable Petroleum Hydrocarbons ........................................2-9 
2.2.8 Total Volatile Organic Compounds........................................................2-9 
2.2.9 Total Non-fuel Volatile Organic Compounds .....................................2-10 
2.2.10 Total Trichloroethylene ..........................................................................2-11 
2.2.11 Total 1,1,1-trichloroethane .....................................................................2-11 

3.0 Site Remediation Activities..............................................................................................3-1 
3.1 Free-product Recovery ..........................................................................................3-1 
3.2 Bioenhanced Soil-vapor Extraction......................................................................3-1 

3.2.1 BSVE Air Permitting .................................................................................3-1 
3.2.2 BSVE Field Activities ................................................................................3-2 
3.2.3 Vapor Monitoring Program .....................................................................3-2 

4.0 Summary of Planned Work ..............................................................................................4-1 

5.0 Summary of Problems and Delays..................................................................................5-1 

6.0 Status of Deliverables........................................................................................................6-1 

7.0 References ............................................................................................................................7-1 

 

ES112006004BAO iii 



CONTENTS 

Tables 
2-1 Summary of Free-product Thickness Measurements, Fourth Quarter 2006 
2-2 Comparison between September 2006 and December 2006 Water Level Elevations  
2-3 Non-fuel Volatile Organic Compound List 
3-1 Summary of Free-product Recovery 
3-2 Sky Harbor International Airport Subsurface Utility Vaults Field Parameter Results, 

Fourth Quarter 2006 
3-3 Well Dilution Test Field Measurement Data, Fourth Quarter 2006 
3-4 Monitor Well P-17-M Long-Term Test Field Results, November, 2006 
 
Figures 
1-1 Facility Location and Layout 
2-1 Free product Thickness December 2006 
2-2 Free product Thickness (Maximum) 
2-3 Water Level Contours, December 2006, Salt River Gravels Sub-unit 
2-4 Benzene, December 2006, Groundwater Parameters 
2-5 Methyl Tert-Butyl Ether, December 2006, Groundwater Parameters 
2-6 Naphthalene, December 2006, Groundwater Parameters 
2-7 Benzo(a)pyrene, December 2006, Groundwater Parameters 
2-8 Total BTEX, December 2006, Groundwater Parameters 
2-9 Total Recoverable Petroleum Hydrocarbons (TRPH), December 2006, Groundwater 

Parameters 
2-10 Total VOCs, December 2006, Groundwater Parameters 
2-11 Total Non-fuel VOCs, December 2006, Groundwater Parameters 
2-12 Total TCE, December 2006, Groundwater Parameters 
2-13 Total TCA, December 2006, Groundwater Parameters 
3-1 Monitoring Well and Subsurface Utility Vault Locations 
  
Appendices 
A Free Product Sample Letter Report and Laboratory Analytical Reports 
B  Hydrographs 
 
Volume 2 (Appendix C) 
C Data Validation and Laboratory Analytical Reports 

iv ES112006004BAO 



 

Acronyms and Abbreviations 

%LEL   percent of lower explosive limit 

μg/L   micrograms per liter 

ADEQ   Arizona Department of Environmental Quality 

BSVE   bioenhanced soil-vapor extraction 

BTEX   total benzene, toluene, ethylbenzene, and xylenes 

CAP   Corrective Action Plan 

CO2   carbon dioxide 

COP   City of Phoenix 

DSD   Design Services Department (City of Phoenix) 

Facility   Honeywell 34th Street Facility 

Honeywell  Honeywell International Inc. 

LUST   leaking understand storage tank 

MCAQD  Maricopa County Air Quality Department 

MCL   maximum contaminant level 

MRL   minimum reporting level 

MTBE   methyl tert-butyl ether 

O2   oxygen 

OU   Operable Unit 

TCA   1,1,1-trichloroethane 

TCE   trichloroethylene 

TI   Tenant Improvement (Aviation Department) 

TRPH   total recoverable petroleum hydrocarbons 

USEPA  United States Environmental Protection Agency 

UST   underground storage tank 

VOC   volatile organic compound 

ES112006004BAO v 



 

SECTION 1.0 

1.0 Introduction 

1.1 Scope and Purpose 
This quarterly status report summarizes ongoing contaminant characterization and 
remediation activities conducted during the fourth quarter 2006, for Leaking Underground 
Storage Tank (LUST) File Nos. 0393.02-.10, .15-.17, Facility ID No. 0-002227, Honeywell 34th 
Street Facility (Facility or Honeywell facility). In accordance with the Arizona Department 
of Environmental Quality’s (ADEQ) letter to Honeywell International Inc. (Honeywell), 
dated November 17, 2006 (ADEQ, 2006a), Honeywell has added LUST File Nos. 0393.16 and 
0393.17 to the scope of this status report and will continue to reference these file numbers on 
all future submittals related to the Corrective Action Plan (CAP) (CH2M HILL, 2004a-b) and 
contaminant remediation. 

This report is being submitted pursuant to reporting requirements in the ADEQ letter, dated 
October 7, 2005 (ADEQ, 2005a), issuing final approval of Honeywell’s CAP (CH2M HILL, 
2004a-b) and in accordance with ADEQ’s CAP modification approval letters dated 
December 20, 2005 (ADEQ, 2005b), March 7, 2006 (ADEQ, 2006b), and September 28, 2006 
(ADEQ, 2006c).  

1.2 Background  
The Honeywell facility is located within Operable Unit (OU) 2 of the Motorola 52nd Street 
Superfund Site at 111 South 34th Street in Phoenix, Arizona. Figure 1-1 illustrates the Facility 
location and layout. The Honeywell facility has been used as a manufacturing and testing 
facility for the production of aircraft engines and auxiliary equipment since 1951. 

The United States Environmental Protection Agency (USEPA) and ADEQ Superfund 
Programs Section are currently overseeing the characterization and remediation of soil and 
groundwater contaminated with chlorinated volatile organic compounds within the 
Superfund site. ADEQ has been delegated the lead for facility investigations within OU2, 
including the Honeywell facility. During the Superfund investigation, petroleum 
hydrocarbons were detected at the Honeywell facility, and a parallel investigation was 
initiated under the ADEQ Underground Storage Tank (UST) Corrective Action Section. 
Since that time, Honeywell has investigated the extent of contamination, initiated corrective 
actions to recover free product, and developed a CAP. The approved CAP (CH2M HILL, 
2004a-b) recommends the following remedial actions: 

• Remediate soil contamination in the vadose zone, the petroleum hydrocarbon smear 
zone, and the free-phase petroleum hydrocarbon pool with bioenhanced soil-vapor 
extraction (BSVE). 

• Supplement BSVE remediation by selectively removing free product from existing 
groundwater monitoring wells. 
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1.0 INTRODUCTION 

• Treat the remaining dissolved-phase groundwater contamination with monitored 
natural attenuation after aggressive source removal is complete. ADEQ is withholding 
approval of this remediation technology pending completion of free-product removal to 
the maximum extent practicable (ADEQ, 2005a). 

1.3 Summary of Activities 
This quarterly status report summarizes the activities conducted or completed as part of the 
UST corrective action from October 2006 through December 2006:  

• Honeywell conducted the fourth quarter 2006 groundwater sampling event between 
December 7 and December 15, 2006.  

• Honeywell conducted three monthly water-level measurements and two additional 
rounds of manual free-product-specific monitoring/recovery during the fourth quarter 
2006. As described in Section 2.1, the free-product monitoring/recovery schedule is 
based on the measured free-product thicknesses in individual monitoring wells in 
accordance with the LUST Field Sampling Plan—Groundwater Sampling, Free Product 
Monitoring and Recovery Plan (CH2M HILL, 2005a). 

• Honeywell collected a free-product sample from monitoring well ASE-107A on 
November 2, 2006. The free-product sample was fingerprinted for fuel type and 
analyzed for volatile organic compounds (VOCs) using USEPA Method 8260B. 

• Honeywell continued monthly monitoring of 13 Sky Harbor International Airport 
subsurface utility vaults for oxygen (O2), carbon dioxide (CO2), methane, and percent of 
lower explosive limit (%LEL).    

• Honeywell continued helium gas tracer tests between October 2 and October 18, 2006, 
and between November 14 and November 28, 2006, to determine well dilution effects 
from ambient air during soil-gas sampling at selected monitoring wells. 
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SECTION 2.0 

2.0 Site Characterization Activities 

This section describes groundwater and free-product data collected as part of Honeywell’s 
ongoing UST monitoring program. Because there were no additional monitoring wells 
installed or associated soil samples collected during the reporting period (October 1, 2006 to 
December 31, 2006), this section does not include a discussion of soil data. For a discussion 
of historical soil data, see the First Quarter Status Report for 2006, Honeywell 34th Street Facility, 
Facility ID No. 0-002227, LUST File Nos. 0393.02-.10, .15 (CH2M HILL, 2006a). Groundwater 
data presented in this section were generated from samples collected during the fourth 
quarter groundwater sampling round conducted in December 2006, in accordance with the 
LUST Field Sampling Plan—Groundwater Sampling, Free Product Monitoring and Recovery Plan 
(CH2M HILL, 2005a). 

Consistent with Honeywell’s Site Characterization Report Update—October 2005 
(CH2M HILL, 2005b), this section presents a discussion of dissolved-phase contaminant 
concentrations and distribution, along with associated plan view plots, of: 

• Benzene. 
• Methyl-tert-butyl-ether (MTBE). 
• Naphthalene. 
• Benzo(a)pyrene. 
• Total benzene, toluene, ethylbenzene, and xylenes (BTEX). 
• Total recoverable petroleum hydrocarbons (TRPH). 
• Total VOCs. 
• Total non-fuel VOCs. 
• Total trichloroethylene (TCE). 
• Total 1,1,1-trichloroethane (1,1,1-TCA). 

This section also discusses free-product thickness measurements collected on December 6-7, 
2006 and the historical maximum free-product thicknesses measured in Honeywell’s UST 
monitoring wells since free product was first encountered in a monitoring well at the 
Facility in 1999. Furthermore, this section discusses the analytical results of a sample of free 
product collected from monitoring well ASE-107A on November 2, 2006. Data regarding 
Honeywell’s free-product recovery efforts and recovered free-product volumes through 
fourth quarter 2006 are presented in Section 3.0. 

2.1 Free Product 
Historically, free product has been observed in 30 monitoring wells located on the 
Honeywell facility and Sky Harbor International Airport property. Honeywell monitors the 
thickness of free product in these and other monitoring wells near the free-product pool 
either monthly or biweekly. The monitoring schedule is based on the measured free-product 
thicknesses and is in accordance with the LUST Field Sampling Plan—Groundwater Sampling, 
Free Product Monitoring and Recovery Plan (CH2M HILL, 2005a). In general, any monitoring 
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2.0 SITE CHARACTERIZATION ACTIVITIES 

well with a free-product thickness less than 0.1 foot is measured monthly, and any 
monitoring well with a free-product thickness greater than 0.1 foot is measured biweekly. 
During the reporting period, monitoring wells ASE-67A and ASE-107A were measured 
approximately biweekly, as indicated in Table 2-1. 

Free-product thicknesses are illustrated in this quarterly status report for measurements 
collected on December 4, 2006 (ASE-67A only) and December 6, 2006 (the last complete 
monitoring round of the reporting period), as well as the historical maximum thicknesses. 
Table 2-1 provides free-product thickness measurements collected during the reporting 
period for all monitoring wells where free product has been observed historically. 

On December 6, 2006, Honeywell observed free product in eight monitoring wells located 
on its property and Sky Harbor International Airport property (including monitoring well 
ASE-67A measured on December 4, 2006), as shown on Figure 2-1. These monitoring wells 
previously contained free product at thicknesses equal to or greater than those measured in 
December 2006. The December 6, 2006 free-product thickness measurement of 0.02 foot in 
monitoring well ASE-91A was equal to its historical maximum thickness, observed in 
September 2006. On December 6, 2006, the maximum free-product thickness observed in 
any monitoring well was 0.41 foot in monitoring well ASE-107A (Figure 2-1). The 
free-product thickness in monitoring well ASE-107A on December 6, 2006 was less than the 
maximum free-product thickness observed in this well to date (0.73 foot on April 5, 2006). It 
should be noted that an automated free-product skimmer system is currently installed in 
monitoring well ASE-67A which controls the free-product thickness in the well. Therefore, 
the reported free-product thicknesses for monitoring well ASE-67A do not represent 
equilibrium conditions. 

A comparison to the previous quarter’s free-product thickness measurements (collected on 
September 6 and 7, 2006) shows that free product thicknesses decreased slightly in half the 
monitoring wells, and increased slightly in the other half, between September and 
December 2006 for wells containing product during both measurements (CH2M HILL, 
2006b). Of the eight monitoring wells containing free product on December 4 and 6, 2006, 
the thickness of product decreased in three wells (ASE-51A, ASE-102A, and ASE-115A), 
increased in four wells (ASE-67A, ASE-89A, ASE-90A, and ASE-107A), and remained the 
same in one well (ASE-91A) from the measurements collected on September 6 and 7, 2006. 
Free product was encountered in monitoring well ASE-90A on December 6, 2006; this well 
did not contain free product on September 6, 2006 (prior to September 2006, free product 
was last encountered in monitoring well ASE-90A on March 1, 2006). Conversely, free 
product was not encountered on December 6, 2006 in monitoring well ASE-111A; this well 
contained free product during the previous quarter’s monitoring round on September 6, 
2006 at a thickness of 0.03 foot (CH2M HILL, 2006b).  

The December 2006 free-product thickness measurements indicate that the free product was 
limited to three separate areas, similar to the previous reporting period (Figure 2-1). North 
of Air Lane on the Honeywell facility, free product was detected in monitoring wells 
ASE-51A, ASE-67A, and ASE-115A. South of Air Lane on the Honeywell facility, free 
product was detected in monitoring well ASE-91A located in the central portion of the area 
associated with the CAP. On Sky Harbor International Airport property, free product was 
detected in monitoring wells ASE-89A, ASE-90A, ASE-102A, and ASE-107A. Each of these 
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2.0 SITE CHARACTERIZATION ACTIVITIES 

free-product areas is delineated further by monitoring wells that did not contain free 
product (Figure 2-1). 

As stated above, free product has been observed historically in 30 different monitoring wells 
located on the Honeywell facility and Sky Harbor International Airport property. The 
maximum free-product thickness measured in any of these wells since April 1999, when free 
product was first encountered in a monitoring well at the Honeywell facility, was 4.52 feet 
in monitoring well ASE-67A on July 26, 2005 (Figure 2-2). 

The historical free-product thickness measurements show that the cross-gradient extent of 
the free-product pool can be defined historically by groundwater monitoring wells ASE-54A 
and ASE-66A to the northwest and by monitoring wells BC-7A and ASE-127A to the 
southeast. The upgradient (northeast) extent of the free-product pool can be delineated by 
monitoring wells ASE-59A, ASE-60A, and ASE-61A. According to the historical thickness 
measurements, the downgradient (south-southwest) extent of the free-product pool can be 
defined by monitoring wells ASE-58A, ASE-46A, ASE-62A, ASE-65A, ASE-126A, ASE-97A, 
BC-8B, ASE-95A, ASE-124A, ASE-100A, ASE-101A, ASE-128A, ASE-98A, ASE-99A,        
ASE-110A, ASE-109A, ASE-123A, ASE-122A, ASE-112A, and ASE-105A (Figure 2-2). 

Honeywell collected a free-product sample from monitoring well ASE-107A on 
November 2, 2006. The free-product sample was fingerprinted for fuel type and analyzed 
for VOCs using USEPA Method 8260B. The results from the fingerprint analysis indicated 
that the free-product sample collected from monitoring well ASE-107A consisted of 
approximately 35 percent JP-4 fuel and 65 percent Jet-A fuel. The letter report and 
chromatograms for the fuel fingerprint analysis are included in Appendix A.  

The VOC analysis of the free product was performed as both a diluted sample and a 
partition sample. The diluted sample was analyzed by diluting the free-product sample 500 
times to lower the detection limits. This resulted in detection limits in the 10,000 to 50,000 
micrograms per kilogram (μg/kg) range, with only ethylbenzene (270,000 μg/kg) and total 
xylenes (estimated at 44,000 μg/kg) detected. No chlorinated VOCs were detected. 

To obtain lower detection limits, a second aliquot of the free-product sample was shaken 
with an equal portion of laboratory water (partition sample), and the water was analyzed by 
USEPA Method 8260B. This resulted in detection limits generally in the 1 to 5 micrograms 
per liter (μg/L) range.1 Six VOCs (methylene chloride, benzene, toluene, ethylbenzene, total 
xylenes, and MTBE) were detected in the partition sample; none of the chlorinated VOCs of 
interest (TCE, 1,1,1-TCA, or their daughter products) were detected. The letter report 
describing the difference between the diluted sample VOC analysis and the partition sample 
VOC analysis, and the chromatograms and laboratory reports of the free-product sample 
collected from monitoring well ASE-107A are included in Appendix A. 

                                                      
1 Note that the units differ from the initial analysis described in the preceding paragraph because the initial analysis was done 
directly on free product, which is measured by the laboratory in μg/kg. The second analysis was done directly on water in 
contact with the free product, thus the analysis of the water is measured by the laboratory in μg/L. 
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2.2 Groundwater 
In accordance with Honeywell’s LUST Field Sampling Plan—Groundwater Sampling, Free 
Product Monitoring and Recovery Plan (CH2M HILL, 2005a), Honeywell performs quarterly 
evaluations of the groundwater quality in the area associated with the CAP. In addition, 
Honeywell measures groundwater levels in monitoring wells associated with the CAP 
monthly, as presented in the above-referenced plan (CH2M HILL, 2005a). As part of the 
overall groundwater monitoring program for the Honeywell facility, groundwater levels are 
also measured quarterly in all other Honeywell groundwater monitoring wells. An 
evaluation of the groundwater levels and associated groundwater flow directions in 
December 2006 in the area associated with the CAP is presented in this section. 
Hydrographs illustrating water level elevations over time for each of Honeywell’s UST 
monitoring wells are included in Appendix B. 

Sixty-two monitoring wells were sampled as part of the quarterly UST monitoring program 
between December 7 and 15, 2006. Analytical results from these monitoring wells are 
presented in this quarterly status report on plan view maps and discussed below. Complete 
laboratory analytical and data validation reports are contained in Appendix C. A 
groundwater sample was not collected from monitoring well BC-18 during the December 
2006 sampling event because this well was dry. This monitoring well was also dry during the 
September 2006 sampling event. A groundwater sample was not collected from monitoring 
well ASE-19A because there was not a sufficient amount of groundwater in the monitoring 
well casing to collect a representative sample. In addition, a groundwater sample was not 
collected from monitoring well ASE-67A due to the ongoing operation of an automated 
free-product skimmer system in the well. 

This section includes plan view maps with posted water quality data for: 

• Benzene. 
• MTBE. 
• Naphthalene. 
• Benzo(a)pyrene. 
• Total BTEX. 
• TRPH. 
• Total VOCs. 
• Total non-fuel VOCs. 
• Total TCE. 
• Total 1,1,1-TCA. 

Concentration contours are presented along with the posted data for the individual 
compounds (benzene, MTBE, naphthalene). These contours delineate areas exceeding 
regulatory standards and laboratory detection limits. 

2.2.1 Water-level Elevations 
Groundwater elevations for all monitoring wells at and near the Honeywell facility were 
measured on December 6, 2006, except for monitoring well ASE-67A which was measured 
on December 4, 2006. These elevations and associated groundwater-level contours are 
presented on Figure 2-3 for the eastern portion of the Honeywell facility and Sky Harbor 
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International Airport property. Similar to previous time periods, the direction of 
groundwater flow in this area was to the south-southwest (Figure 2-3). A comparison of 
water-level elevations collected in September and December 2006 shows that water levels 
rose in all but one monitoring well associated with the CAP (Table 2-2). The rise in       
water- level elevation between September and December 2006 ranged from 0.01 foot 
(ASE-98A) to 1.68 feet (ASE-127A), with an average rise of approximately 1.06 feet. The         
water-level elevation decreased by 0.1 foot in monitoring well ASE-99A, the southernmost 
well monitored by Honeywell. While the general rise in water levels between September 
and December 2006 appears to support the trend of increasing water levels observed during 
the previous two quarters, an evaluation of the monthly water levels during fourth quarter 
2006 shows that water levels across the UST area generally peaked in October (southern 
portion) or November (northern portion), followed by declines in November or December, 
respectively. This more recent declining trend is apparent in the hydrographs presented in 
Appendix B, which illustrate water-level elevations over time for each of Honeywell’s UST 
monitoring wells. 

Honeywell has been evaluating the recent rising water levels observed in monitoring wells 
located on the Honeywell facility and the northern portion of Sky Harbor International 
Airport. This evaluation is being conducted as part of Honeywell’s UST remedial design 
process. The preliminary indications from this evaluation suggest that discharge into the 
Salt River from sources, including the City of Tempe and the City of Mesa, caused the 
baseline flow in the Salt River channel to increase from about 1 to 2 cubic feet per second to 
approximately 10 cubic feet per second. This change in baseline flow, coupled with a few 
substantial precipitation events during the 2006 summer monsoon season, affected water 
levels in the area near the Salt River, including the Honeywell facility and Sky Harbor 
International Airport property. Records from the United States Geological Survey indicate 
that the increase in baseline flow in the Salt River began at roughly the same time as the 
winter 2004/2005 storms, which caused the initial rise in the water table and the divergence 
from the regional water-level declines. Honeywell’s preliminary evaluation also found that 
the discharges by the City of Tempe ceased in early September 2006, and those from the City 
of Mesa are planned to cease or significantly decrease by early 2007. The reduction or 
discontinuation of these discharges should cause the localized water table to return to the 
regional decline seen in other areas of the Salt River Basin. 

Honeywell is also following the City of Tempe’s plan to install a pipe and pump system to 
pump water out of the area upstream of Tempe Town Lake and discharge it back into the 
Salt River riverbed downstream of the Lake’s west dam. According to newspaper reports, 
the system is expected to pump out approximately 15 to 20 million gallons of water a day 
and be installed and working by the end of March. The effect this water bypass will have on 
water levels at and near the Honeywell facility is unknown at this time, but the effect, if any, 
will be closely monitored and discussed in future status reports as information becomes 
available. 

2.2.2 Benzene 
Benzene was detected in groundwater throughout the eastern portion of the Honeywell 
facility and onto Sky Harbor International Airport property in December 2006, generally 
consistent with the historical areal extent of the free-product pool. The maximum 

ES112006004BAO 2-5 



2.0 SITE CHARACTERIZATION ACTIVITIES 

concentration of benzene in December 2006 occurred in monitoring well ASE-63A 
(3,700 μg/L), as shown on Figure 2-4. This concentration was lower than the previous 
quarter’s maximum of 5,600 μg/L, which occurred in monitoring well ASE-115A, and lower 
than the concentration observed in this well in September 2006 (4,000 μg/L). Consistent 
with the data from September 2006 and prior sampling rounds, the highest benzene 
concentrations in December 2006 occurred in monitoring wells associated with the Area 2 
fuel farm (ASE-63A, 3,700 μg/L; ASE-115A, 3,400 μg/L; ASE-39A, 900 μg/L; ASE-116A, 830 
μg/L; ASE-38A, 750 μg/L). Concentrations of benzene exceeding the USEPA maximum 
contaminant level (MCL) of 5 μg/L were detected both at the Honeywell facility and 
beneath the northern portion of Sky Harbor International Airport in December 2006, as 
shown on Figure 2-4. 

On average, the December 2006 benzene concentrations were slightly higher than those in 
September 2006, with increases observed in monitoring wells on both the Honeywell facility 
and Sky Harbor International Airport property. Significant increases were observed in 
monitoring wells ASE-89A (190 μg/L in September 2006 to 490 μg/L in December 2006) and 
ASE-90A (7.4 μg/L to 78 μg/L, respectively). Of the increases in benzene concentrations 
between September and December, only one monitoring well’s (ASE-92A) benzene 
concentration increased from below the MCL in September (3.6 μg/L) to above the MCL in 
December (29 μg/L). 

As illustrated on Figure 2-4, 13 monitoring wells contained detectable concentrations of 
benzene in December 2006 that were reported as non-detect in September 2006. The reason 
for this sudden increase in detections is that analytical services were provided by a new 
laboratory (Columbia Analytical Services) in December that used a lower minimum 
reporting level (MRL) than the previous laboratory. By decreasing the MRL for most 
monitoring wells from 5 μg/L to 1 μg/L, observed concentrations in the range of 1 to 5 
μg/L now appear as detected concentrations. In addition, Columbia Analytical Services 
provided Honeywell with many estimated values below the MRL. These values are posted 
on the figures with their associated “J” flag but are not included within the outer contour. 
Of the 13 monitoring wells that were reported to contain benzene in December 2006 and not 
in September, the maximum concentration was 2.1 μg/L (monitoring well ASE-58A), and 10 
of the 13 wells contained estimated concentrations below 1 μg/L, as shown on Figure 2-4. 

Given the south-southwesterly direction of groundwater flow in the area, the extent of 
benzene concentrations exceeding the MCL is delineated in all directions. The upgradient 
(northeast) extent is delineated by monitoring wells ASE-59A, ASE-60A, and ASE-61A; the 
cross-gradient extent is delineated by monitoring wells PL-2101, ASE-66A, and ASE-54A to 
the northwest and by monitoring wells ASE-127A and BC-7A to the southeast, as illustrated 
on Figure 2-4. The downgradient (south-southwest) extent of benzene exceeding the MCL is 
delineated by monitoring wells ASE-58A, ASE-46A, PL-201A, ASE 62A, ASE-65A,          
ASE-126A, ASE-97A, ASE-95A, BC-8B, ASE-124A, ASE-96A, ASE-106A, ASE-102A, 
ASE-114A, and ASE-113A (Figure 2-4). Additional monitoring wells downgradient of the 
Honeywell facility did not contain detectable levels of benzene, as indicated on Figure 2-4. 

2.2.3 Methyl Tert-butyl Ether 
Consistent with previous sampling periods, MTBE was detected in groundwater 
throughout the eastern portion of the Honeywell facility and onto Sky Harbor International 
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Airport property in December 2006. The maximum concentration of MTBE in December 
2006 occurred in monitoring well ASE-89A (1,100 μg/L), located just south of the Honeywell 
facility on Sky Harbor International Airport property, as shown on Figure 2-5. This 
concentration was slightly higher than the MTBE concentration of 1,000 μg/L detected in 
this monitoring well in September 2006, but is consistent with the historical MTBE 
concentrations in this area. The concentration of MTBE in monitoring well ASE-115A 
decreased from the maximum concentration of 1,100 μg/L in September 2006 to 650 μg/L in 
December. In December 2006, additional elevated (>200 μg/L) MTBE concentrations of 220 
μg/L, 490 μg/L, and 400 μg/L were detected south of the Area 2 fuel farm in monitoring 
wells ASE-116A, ASE-39A, and ASE-63A, respectively. Monitoring wells ASE-90A, 
ASE-96A, and ASE-106A, located south-southwest of monitoring well ASE-89A on Sky 
Harbor International Airport property, also had elevated (>200 μg/L) MTBE concentrations 
of 240 μg/L, 220 μg/L, and 370 μg/L, respectively. Concentrations of MTBE exceeding its 
ADEQ-recommended Tier 1 remedial level of 94 μg/L—the remedial level that should be 
used when an existing drinking water receptor is not affected or is not potentially affected 
by MTBE (ADEQ, 2002)—were detected both on the Honeywell facility and beneath the 
northern portion of Sky Harbor International Airport, as shown on Figure 2-5. 

Overall, the December 2006 sampling results indicated some shifting of the concentrations 
of MTBE, with the majority of concentrations increasing from the previous quarterly 
sampling event in September 2006. The area that exceeded the Tier 1 remedial level of 
94 μg/L increased from the previous quarter, driven by the increase in MTBE concentrations 
in four monitoring wells (ASE-111A, 72 μg/L in September 2006 to 110J μg/L in December 
2006; ASE-68A, 78 μg/L to 150 μg/L; ASE-95A, 70 μg/L to 160 μg/L; and ASE-96A, 85 μg/L 
to 220 μg/L). The MTBE concentration in monitoring well ASE-41A decreased from 
150 μg/L to below the Tier 1 remedial level (59 μg/L) between September and December, 
shifting the contour to the east in that area. 

In December 2006, MTBE was detected in 19 monitoring wells that did not have detectable 
concentrations of MTBE during the previous sampling round. Twelve of these detections 
were reported below 5 μg/L; these concentrations would not have been reported as detects 
in previous sampling periods because of the difference in the MRL in December 2006 versus 
September 2006, as discussed in Section 2.2.2. As a result of these detections, the contour 
illustrating the extent of detectable concentrations of MTBE expanded to the west, as shown 
on Figure 2-5. As with the reported benzene concentrations, the laboratory provided some 
estimated values of MTBE below the MRL. These values, associated with monitoring wells 
ASE-125A (0.19J μg/L), ASE-65A (0.22J μg/L), and PL-2101 (0.95J μg/L) are posted on the 
figures with their associated “J” flag but are not included within the outer contour (Figure 
2-5). 

Given the south-southwesterly direction of groundwater flow in the area, the extent of 
MTBE concentrations exceeding its Tier 1 remedial level is delineated in all directions. The 
upgradient (northeast) extent is delineated by monitoring wells ASE-51A, ASE-52A, 
ASE-53A, ASE-60A, and ASE-61A; the cross-gradient extent is delineated by monitoring 
wells ASE-66A, PL-2101, ASE-20A, ASE-56A, and ASE-57A to the northwest and by 
monitoring wells ASE-38A, ASE-37A, PL-101A, ASE-127A, BC-7A, and ASE-64A to the 
southeast (Figure 2-5). The downgradient (south-southwest) extent of MTBE exceeding its 
Tier 1 remedial level is delineated by monitoring wells ASE-41A, ASE-46A, ASE-62A, 
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ASE-55A, ASE-108A, PL-105A, ASE-91A, BC-8B, ASE-125A, ASE-124A, ASE-101A, 
ASE-102A, ASE-107A, and ASE-113A (Figure 2-5). Additional monitoring wells 
downgradient of the Honeywell facility did not contain detectable levels of MTBE, as 
indicated on Figure 2-5. 

Based on the December 2006 data, the extent of the MTBE plume on Sky Harbor 
International Airport property was delineated to ADEQ’s investigative level of 20 μg/L by 
monitoring wells ASE-97A, ASE-126A, ASE-125A, ASE-103A, ASE-100A, and ASE-124A to 
the west and by monitoring wells ASE-101A, ASE-128A, ASE-102A, ASE-110A, ASE-107A, 
ASE-114A, ASE-109A, ASE-123A, ASE-122A, and ASE-113A to the south (Figure 2-5). 

2.2.4 Naphthalene 
Naphthalene was detected in groundwater throughout the eastern portion of the Honeywell 
facility and onto Sky Harbor International Airport property, generally consistent with the 
extent of the free-product pool, although the extent of naphthalene was further west but not 
as far to the south. The maximum concentration of naphthalene in December 2006 occurred 
in monitoring well ASE-57A (470 μg/L), located in the parking lot north of Air Lane, as 
shown on Figure 2-6. The concentration of naphthalene in monitoring well ASE-56A 
increased from 250 μg/L in September 2006 to 450 μg/L in December 2006, thus increasing 
the area where the naphthalene concentrations exceeded the health-based guidance level of 
280 μg/L. Other detectable concentrations of naphthalene above the laboratory MRL in 
December 2006 ranged from 2.6 μg/L (ASE-97A and BC-7A) to 220 μg/L (ASE-115A). In 
addition, Columbia Analytical Services estimated concentrations below 2 μg/L at nine 
locations scattered around the fringes of the naphthalene plume and on Sky Harbor 
International Airport property. These values are posted on the figures with their associated 
“J” flag, but are not included within the outer contour (Figure 2-6). As indicated on 
Figure 2-6, the area where the naphthalene concentration exceeded the health-based 
guidance level is limited and defined by the Honeywell UST monitoring well network. 

2.2.5 Benzo(a)pyrene 
An estimated benzo(a)pyrene concentration of 0.019J μg/L (below the reporting limit of 
0.1 μg/L) was reported in the sample collected from monitoring well ASE-122A. 
Benzo(a)pyrene was not detected in any other monitoring well sampled in December 2006, 
as shown on Figure 2-7. 

2.2.6 Total Benzene, Toluene, Ethylbenzene, and Xylenes  
Total BTEX consists of the sum of concentrations of benzene, toluene, ethylbenzene, and 
total xylenes (meta, para, and ortho isomers). BTEX components were detected throughout 
the area associated with the CAP in December 2006, with a maximum total BTEX 
concentration of 4,374 μg/L in monitoring well ASE-63A, as shown on Figure 2-8. Total 
BTEX concentrations exceeding 500 μg/L were detected in eight monitoring wells located in 
the northern portion of the area associated with the CAP. These monitoring wells were 
located either adjacent to the Area 2 fuel farm (ASE-63A, ASE-115A, ASE-39A, ASE-116A, 
and ASE-38A), north of the Area 2 fuel farm (ASE-52A), or west of the Area 2 fuel farm 
(ASE-56A and ASE-57A), as shown in Figure 2-8. This is roughly the same concentration 
pattern as the previous quarter (September 2006), although concentrations exceeding 500 
μg/L were located further north, but not as far south, as those detected in September 2006. 
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Detections of BTEX compounds at locations where these compounds had not been 
previously observed were primarily due to either the lower laboratory MRL, or estimated 
concentrations below the MRL, as indicated on Figure 2-8 (if at least one of the BTEX 
components was estimated by the laboratory and flagged “J,” the sum presented on Figure 
2-8 was also flagged “J”). Twelve of the 26 monitoring wells located on Sky Harbor 
International Airport property did not contain detectable levels of BTEX components in 
December 2006, as shown on Figure 2-8. 

2.2.7 Total Recoverable Petroleum Hydrocarbons 
TRPH consists of the sum of compounds with the carbon range C10 to C32. TRPH 
compounds were detected throughout the area associated with the CAP in December 2006, 
with a maximum TRPH concentration of 10,000 μg/L in monitoring well ASE-55A, as 
shown on Figure 2-9. This was a decrease from the maximum TRPH concentration of 
15,000 μg/L detected in monitoring well ASE-57A in September 2006. The TRPH 
concentration in monitoring well ASE-57A decreased from 15,000 μg/L in September 2006 
to 3,766J μg/L in December 2006, while the TRPH concentration in monitoring well 
ASE-55A increased from 3,500 μg/L in September 2006 to 10,000 μg/L in December 2006. 
TRPH concentrations equaling or exceeding 1,000 μg/L were detected in eight monitoring 
wells in December 2006, with six of the eight wells located on the Honeywell facility. Unlike 
the BTEX components, the highest TRPH concentrations were not found in the area 
associated with the Area 2 fuel farm. Rather, the majority of the maximum concentrations 
were detected in monitoring wells located downgradient of a known historical fuel release 
from the original Area 2 fuel farm (southwest corner of Building 230), as shown on 
Figure 2-9. 

Fifteen monitoring wells that did not contain detectable levels of TRPH compounds during 
the September 2006 sampling event had reported detections of TRPH during the December 
2006 round. The maximum TRPH concentration observed in these 15 monitoring wells was 
93J μg/L (monitoring well ASE-106A), with an average concentration of 54 μg/L. The 
majority of these reported detections were a result of the laboratory estimating 
concentrations below their MRL, as shown on Figure 2-9 (estimated concentrations are 
flagged “J”). Because TRPH consists of two components (C10-C22 and C22-C32), if either one of 
these components was given a “J” flag by the laboratory, the TRPH value posted on 
Figure 2-9 was also flagged. Laboratory data sheets, indicating if the concentrations from 
one or both of the TRPH components were estimated for each sample, can be found in 
Appendix C.  

Seven of the 26 monitoring wells located on Sky Harbor International Airport property did 
not contain detectable levels of TRPH in December 2006. 

2.2.8 Total Volatile Organic Compounds 
Total VOCs consists of the sum of detected concentrations from the USEPA Method 8260 
analyte list. VOCs were detected in all monitoring wells sampled in December 2006, with a 
maximum total VOC concentration of 5,032J μg/L in monitoring well ASE-115A, as shown 
on Figure 2-10. Total VOC concentrations exceeding 750 μg/L were detected in the same 
monitoring wells as those containing concentrations of total BTEX greater than 500 μg/L, 
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with the addition of monitoring well ASE-89A, which contained a total BTEX concentration 
of 495 μg/L (Figure 2-10). 

Total VOC concentrations observed in December 2006 were higher in the majority of 
monitoring wells as compared to the September 2006 results. Included in this were 15 
monitoring wells, located on the fringes of the area associated with the CAP, that did not 
contain detectable levels of VOCs in September 2006 but were reported to contain VOCs in 
December 2006. The maximum total VOC concentration observed in these 15 monitoring 
wells was 15.7J μg/L (monitoring well BC-7A), with an average concentration of 3.4 μg/L. 
Similar to the other compounds discussed in this report, the majority of these reported 
detections were a result of the laboratory estimating concentrations below their MRL, as 
shown on Figure 2-10. Because of the number of compounds that comprise the total VOC 
concentration, every result posted on Figure 2-10 is flagged “J,” meaning that at least one 
VOC concentration was estimated by the laboratory below their MRL. Laboratory data 
sheets indicating which concentrations for a particular sample were estimated can be found 
in Appendix C. 

2.2.9 Total Non-fuel Volatile Organic Compounds 
Total non-fuel VOCs consists of the sum of detected concentrations from a list of analytes 
prepared by a CH2M HILL chemist and are shown in Table 2-3. The analytes listed in 
Table 2-3 represent compounds not related to releases of petroleum hydrocarbons (e.g., jet 
fuel). Non-fuel VOCs were detected in all monitoring wells sampled in December 2006 but 
at much lower concentrations than total VOCs. This is consistent with the location of the 
sampled monitoring wells, which are in an area primarily contaminated with fuel-related 
compounds. The maximum total non-fuel VOC concentration in December 2006 was 
189 μg/L in monitoring well ASE-91A, as shown on Figure 2-11. This concentration 
represented an increase from the September 2006 maximum total non-fuel VOC 
concentration of 138 μg/L, also detected in monitoring well ASE-91A. Three other 
monitoring wells sampled during December 2006, all located on the Honeywell facility, 
contained a total non-fuel VOC concentration exceeding 100 μg/L (ASE-46A, 120 μg/L; 
PL-105A, 118 μg/L; ASE-56A, 109 μg/L). Monitoring well ASE-115A, which contained the 
highest concentration of total VOCs, only contained a total non-fuel VOC concentration of 
7.35J μg/L (i.e., the majority of the detectable compounds were fuel-related). 

Similar to total VOCs, total non-fuel VOC concentrations observed in December 2006 were 
higher in the majority of monitoring wells as compared to the September 2006 results. 
Included in this were 21 monitoring wells, located on the fringes of the area associated with 
the CAP, that did not contain detectable levels of non-fuel VOCs in September 2006 but 
were reported to contain non-fuel VOCs in December 2006. The maximum total non-fuel 
VOC concentration observed in these 21 monitoring wells was 8.2J μg/L (monitoring well 
BC-7A), with an average concentration of 1.8 μg/L. As with the other compounds discussed 
in this report, the majority of these reported detections were a result of the laboratory 
estimating concentrations below their MRL, as shown on Figure 2-11. Because of the 
number of compounds that comprise the total non-fuel VOC concentration, every result 
posted on Figure 2-11 is flagged “J,” meaning that at least one non-fuel VOC concentration 
was estimated by the laboratory below their MRL. Laboratory data sheets indicating which 
concentrations for a particular sample were estimated can be found in Appendix C. 
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2.2.10 Total Trichloroethylene 
Total TCE consists of the sum of detected concentrations of TCE and its daughter products, 
cis-1,2-dichloroethene  and vinyl chloride. Calculating values of total TCE allows for an 
evaluation of the distribution of compounds related to releases of TCE, where the parent 
compound (TCE) may have degraded to its daughter products. In December 2006, TCE and 
related compounds were detected at relatively low concentrations throughout the area 
associated with the CAP on the Honeywell facility, with low (<8 μg/L) detections observed 
in monitoring wells located on Sky Harbor International Airport property, as shown on 
Figure 2-12. The maximum total TCE concentration in December 2006 was observed in 
monitoring well ASE-68A (50 μg/L), located adjacent to Buildings 202, 203, and 204 in the 
northern portion of the area associated with the CAP on the Honeywell facility 
(Figure 2-12). Total TCE concentrations exceeding 25 μg/L were only detected in two 
monitoring wells: ASE-68A (50 μg/L) and ASE-60A (32 μg/L). No total TCE concentration 
exceeded 10 μg/L on Sky Harbor International Airport property (maximum of 7.6 μg/L in 
monitoring well BC-8B), and six of the 26 monitoring wells located on Sky Harbor 
International Airport property did not contain detectable levels of TCE-related compounds. 

Twenty-five monitoring wells, 16 of which are located on Sky Harbor International Airport 
property, were reported to contain total TCE concentrations in December 2006 that did not 
have detectable concentrations in September 2006. The maximum total TCE concentration 
observed in these 25 monitoring wells was 16.1J μg/L (monitoring well ASE-57A), with an 
average concentration of 1.9 μg/L. The majority of these reported detections, as well as most 
of the other reported detections, were flagged “J” by the laboratory, indicating the 
concentration was estimated below the MRL. Laboratory data sheets indicating which 
concentrations for a particular sample were estimated can be found in Appendix C. 

2.2.11 Total 1,1,1-trichloroethane 
Total 1,1,1-TCA consists of the sum of detected concentrations of 1,1,1-TCA and its daughter 
products, 1,1-dichloroethane, 1,1-dichloroethene, and chloroethane. Similar to total TCE, 
calculating values of total 1,1,1-TCA allows for an evaluation of the distribution of 
compounds related to releases of 1,1,1-TCA where the parent compound (1,1,1-TCA) may 
have degraded to its daughter products. Compounds related to 1,1,1-TCA were detected in 
monitoring wells located throughout the area associated with the CAP in December 2006, 
with a maximum total 1,1,1-TCA concentration of 166 μg/L in monitoring well ASE-91A, as 
shown in Figure 2-13. In addition to monitoring well ASE-91A, total 1,1,1-TCA 
concentrations exceeding 50 μg/L were only detected in three other monitoring wells: 
PL-105A (96 μg/L), ASE-46A (94 μg/L), and ASE-56A (89 μg/L). Only four of the 26 
monitoring wells located on Sky Harbor International Airport property did not contain 
detectable levels of 1,1,1-TCA-related compounds, as shown on Figure 2-13. 

Similar to total TCE, 28 monitoring wells, 13 of which are located on Sky Harbor 
International Airport property, were reported to contain total 1,1,1-TCA concentrations in 
December 2006 that did not have detectable concentrations in September 2006. The 
maximum total 1,1,1-TCA concentration observed in these 28 monitoring wells was 3.1J 
μg/L (monitoring well ASE-61A), with an average concentration of 1.1 μg/L. All of these 
reported detections, as well as most of the other reported detections, were flagged “J” by the 
laboratory, indicating that the concentration was estimated below the MRL (Figure 2-13). 
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Laboratory data sheets indicating which concentrations for a particular sample were 
estimated can be found in Appendix C.
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SECTION 3.0 

3.0 Site Remediation Activities 

This section summarizes the scope and results of site remediation activities conducted 
during the fourth quarter of 2006.  

3.1 Free-product Recovery 
During fourth quarter 2006, Honeywell continued to manually recover free product 
biweekly from monitoring wells with free-product thicknesses greater than 0.1 foot. A 
portable free-product pump, the Spill Buddy Pro™, from Clean Earth Technology, was used 
to manually recover the free product.  

Free product was also recovered from monitoring well ASE-67A using an automated 
free-product skimming pump, the Magnum Spill Buster™, from Clean Earth Technology, 
which was installed on December 24, 2005. The pump was installed in monitoring well 
ASE-67A in conformance with CAP free-product monitoring and recovery requirements.  

Approximately 23 gallons of free product, including 20.7 gallons from monitoring well 
ASE-67A, were recovered during fourth quarter 2006. This compares to the approximate 
23 gallons recovered during third quarter 2006, 62 gallons recovered during second quarter 
2006, and 22 gallons recovered during first quarter 2006. Approximately 7,188 gallons have 
been recovered using skimming technologies since free-product recovery efforts began on 
June 1, 1999. Table 3-1 summarizes the amount of free product recovered at each monitoring 
well that has historically had measurable free product.  

3.2 Bioenhanced Soil-vapor Extraction 
3.2.1 BSVE Air Permitting 
On October 13, 2006, Honeywell submitted a revision to the BSVE air permit application, as 
requested by the Maricopa County Air Quality Department (MCAQD). In anticipation of a 
public hearing in 2007, MCAQD hosted an informal public meeting on October 24, 2006 to 
solicit input from concerned citizens on the air permit. Representatives from MCAQD’s 
permitting consultant (Kleinfelder), Honeywell, and CH2M HILL presented at the public 
meeting. The revised BSVE air permit application was determined to be administratively 
complete on October 26, 2006. On December 27, 2006, MCAQD provided Honeywell with a 
draft version of the proposed BSVE air permit for review and comment prior to issuing the 
draft permit for public review. Based on available information received from MCAQD and 
Kleinfelder, the approximate timeline for issuing a final permit is roughly early third 
quarter 2007. This includes time for: 

• Finalization of the draft permit. 
• Public notice. 
• Public hearing and response to comments. 
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• Revision of the draft permit. 
• USEPA review of the permit. 

Upon issuance of the final air permit, Honeywell will commence construction of the BSVE 
system piping at the Honeywell facility and initiate the process for procuring air treatment 
equipment. Honeywell will continue to work with MCAQD and Kleinfelder and provide 
the status of the air permit to ADEQ in future quarterly status reports. 

3.2.2 BSVE Field Activities 
Honeywell continued to monitor 13 Sky Harbor International Airport subsurface utility 
vaults monthly for O2, CO2, methane, and %LEL. Monthly monitoring during fourth quarter 
2006 occurred on October 10, November 9, and December 15, 2006. Results from these three 
monitoring events indicated that methane concentrations and %LEL in Sky Harbor 
International Airport subsurface utility vaults continue to be non-detect. On December 15, 
2006 the City of Phoenix and Honeywell agreed that beginning in first quarter 2007, 
subsurface utility vault monitoring for O2, CO2, methane, and %LEL will be conducted 
quarterly for the Sky Harbor International Airport subsurface utility vaults. The next 
anticipated field measurement sampling event for O2, CO2, methane, and %LEL at the Sky 
Harbor International Airport subsurface utility vaults is anticipated to be in February 2007. 
Table 3-2 presents the fourth quarter 2006 subsurface utility vault air field parameter 
measurements.  

Honeywell conducted the remaining helium tracer/well dilution tests on October 5, October 
10, October 18, November 14, and November 15, 2006. The results of the fourth quarter 2006 
helium tracer/well dilution tests are presented in Table 3-3. The analytical laboratory report 
is contained in Appendix C. 

A long-term soil-vapor test was conducted at vapor monitoring well P-17-M on November 
27 and 28, 2006 to monitor soil-vapor concentrations during an extended period of rising 
barometric pressure. Barometric pressure was monitored hourly, and the soil vapor at 
P-17-M was sampled shortly before, during, and after a period of sustained rising 
barometric pressure. Using a GEM 2000 vapor meter, soil-vapor was monitored for O2, CO2, 
methane, and %LEL. No helium injection occurred during the long-term test at P-17-M, and 
no helium analysis was performed on soil-vapor samples. Table 3-4 presents the data 
collected during the P-17-M long-term test.  

Both the well dilution data and the P-17-M long-term soil-vapor test data was evaluated and 
presented in a draft technical memorandum, which was submitted to the City of Phoenix on 
December 18, 2006 for review and comment. This technical memorandum will be submitted 
to ADEQ during first quarter 2007, once the City of Phoenix’s comments have been 
addressed. 

3.2.3 Vapor Monitoring Program 
Figure 3-1 illustrates the monitoring well and subsurface utility vault locations. Since the 
Final Field Sampling Plan for PSHIA Subsurface Utility Vaults for Baseline Air Sampling Using 
EPA Method TO-15 (CH2M HILL, 2006c) was prepared, there has yet to be a 30-day period 
between the time stormwater was removed from the vaults and the next precipitation event; 
therefore, the Field Sampling Plan was not implemented during the fourth quarter 2006. On 
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December 22, 2006, the City of Phoenix asked that Honeywell schedule the vault sampling 
for vaults that did not have standing water or were not damp from previous precipitation 
events during the week of January 15, 2007.   

On November 8, 2006 at a meeting with the City of Phoenix, Honeywell presented the Draft 
Interim Soil Vapor Monitoring Plan for vapor monitoring to be implemented prior to the 
construction and startup of the BSVE system. This plan proposes the installation of 
additional soil-vapor monitoring wells, additional sub-slab monitoring points, and 
subsurface utility vault air monitoring. It is anticipated that the City of Phoenix will provide 
comments to this plan in January 2007, and the Final Interim Soil Vapor Monitoring Work 
Plan will be submitted to ADEQ in late first quarter 2007 or early second quarter 2007.
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SECTION 4.0 

4.0 Summary of Planned Work 

The following activities are planned for the period from January 2007 through March 2007:  

• Conduct first quarter groundwater sampling event for 2007 (tentatively scheduled for 
March 12 through March 23, 2007), monthly water-level measurements, and biweekly 
and monthly free-product monitoring and recovery in accordance with the LUST Field 
Sampling Plan—Groundwater Sampling, Free Product Monitoring and Recovery Plan 
(CH2M HILL, 2005a). 

• Continue to work with Maricopa County on the progress of the BSVE air permit and 
submit any requested supplemental material in a timely manner.  

• Extraction well tests will be conducted in February and March (tentatively scheduled for 
February 19 through March 2, 2007). The field work will consist of multiple flow versus 
vacuum tests conducted at 26 BSVE monitoring wells on both the Honeywell facility and 
Sky Harbor International Airport property. 

• Conduct field parameter monitoring from select Sky Harbor International Airport 
subsurface utility vaults in March 2007.  

• Conduct USEPA TO-15 sampling from select Sky Harbor International Airport 
subsurface utility vaults beginning the week of January 15, 2007. 

• Honeywell and Maricopa County will be giving a joint presentation regarding the status 
of the BSVE air permit to the Sky Harbor Neighborhood Association on January 9, 2007.  

• Address internal comments on the BSVE design drawings and specifications for the 
Honeywell facility and begin assembling a design package for submittal to the City of 
Phoenix’s Design Services Department (DSD) and Aviation Department’s Tenant 
Improvement (TI) program in late second quarter 2007 or early third quarter 2007. 
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5.0 Summary of Problems and Delays 

Sky Harbor International Airport subsurface utility vault air sampling for VOCs using 
USEPA Method TO-15 was postponed due to weather delays. Honeywell continues to 
monitor precipitation events so that vault air sampling can occur as soon as the weather 
permits.  

Access issues related to increased holiday traffic at Sky Harbor International Airport 
prevented Honeywell from monitoring/recovering free product from monitoring well ASE-
107A during a few biweekly events in the fourth quarter 2006. Honeywell will continue to 
maintain biweekly monitoring/recovery from monitoring well ASE-107A as Airport access 
allows and free-product thicknesses warrant.  
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SECTION 6.0 

6.0 Status of Deliverables 

The following is a list of deliverables submitted through third quarter 2006 since the Site 
Characterization Report dated August 23, 2002: 

• On November 29, 2006, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the 
Fourth Quarter Status Report for 2006, Honeywell 34th Street Facility, Facility ID No. 
0-002227, LUST File Nos. 0393.02-.10, .15. 

• On November 29, 2006, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the 
Field Sampling Plan for PSHIA Subsurface Utility Vaults for Baseline Air Sampling Using EPA 
Method TO-15, Honeywell 34th Street Facility, Facility ID No. 0-002227, LUST File Nos. 
0393.02-.10, .15. 

• On October 20, 2006, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the Air 
Injection Pilot Test Report Honeywell 34th Street Facility, Facility ID No. 0-002227, LUST File 
Nos. 0393.02-.10, .15. 

• On September 15, 2006, Honeywell submitted a letter to ADEQ proposing to modify the 
scheduled submittal dates of quarterly status reports such that future reports are 
submitted to ADEQ no later than 60 days following the end of each calendar quarter. 

• On August 3, 2006, Honeywell submitted to ADEQ a letter “RE: Modification to Final Air 
Injection Pilot Test Work Plan,” dated October 4, 2005, that explained the method for 
conducting a short-term pilot test and the plan for implementation on Sky Harbor 
International Airport Property. 

• On July 20, 2006, Honeywell submitted to ADEQ a letter that explained the status of the 
pilot test, Honeywell’s agreement with the COP to evaluate the BSVE design, assuming 
8 percent oxygen utilization rate, and the status of the air permit applications. 

• On July 14, 2006, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the Second 
Quarter Status Report for 2006, Honeywell 34th Street Facility, Facility ID No. 0-002227, LUST 
File Nos. 0393.02-.10, .15. 

• On April 14, 2006, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the First 
Quarter Status Report for 2006, Honeywell 34th Street Facility, Facility ID No. 0-002227, LUST 
File Nos. 0393.02-.10, .15. 

• On March 2, 2006, Honeywell submitted to ADEQ the Proposed Modification to 
Honeywell’s Groundwater Sampling, Free Product Monitoring and Recovery Plan—Total 
Recoverable Petroleum Hydrocarbons Analytical Method, LUST File #0393.02-.10, .15, Facility 
ID #0-002227. 

• On January 16, 2006, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the 
Quarterly Status Report, Quarter 1 (October 17, 2005 to January 15, 2006), Honeywell 34th 
Street Facility, Facility ID No. 0-002227, LUST File No. 0393.02-.10, .15. 
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6.0 STATUS OF DELIVERABLES 

• On January 13, 2006, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the 
Soil Vapor Field Sampling Report, Honeywell 34th Street Facility, 111 S. 34th Street, Phoenix, 
Arizona.  

• On December 9, 2005, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the 
LUST Field Sampling Plan—Groundwater Sampling, Free Product Monitoring and Recovery 
Plan.  

• On December 7, 2005, CH2M HILL, on behalf of Honeywell, submitted to Maricopa 
County (1) the Revised Air Permit Application for BSVE and (2) the Air Permitting 
Evaluation for Air Injection Pilot Study. On December 19, 2005, copies of the Revised Air 
Permit Application for BSVE were sent to ADEQ, COP Aviation Department, and 
USEPA.  

• On November 17, 2005, CH2M HILL, on behalf of Honeywell, submitted to ADEQ’s 
LUST Enforcement Unit, a letter that explained the reasons for the differences in the 
timeline for “Startup and Initial Testing” presented in the revised schedule (Revised 
Figure 32, attachment to the November 2, 2005 letter) and the original schedule in the 
CAP.  

• On November 2, 2005, CH2M HILL, on behalf of Honeywell, submitted to ADEQ’s 
LUST Enforcement Unit, a letter that provided a status update on several aspects of the 
CAP implementation and on the conditions set forth in ADEQ’s October 7, 2005 CAP 
approval letter. Attachments to this letter include (1) revised Figure 32—Remedial 
Alternative 3 Implementation Schedule, (2) free-product thickness map, October 2005, 
(3) list of site characterization activities since submittal of the Site Characterization Report, 
(4) updated site characterization figures and tables, (5) boring logs, and (6) a CD 
containing analytical and monitoring well measurement data.  

• On October 20, 2005, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the 
Work Plan for Additional Characterization of LUST File #0393.15—JP-4 Fuel Pipeline Release 
at the Honeywell 34th Street Facility. 

• On October 4, 2005, Honeywell submitted to ADEQ the Final Air Injection Pilot Test Work 
Plan, Honeywell 34th Street Facility and Phoenix Sky Harbor International Airport North 
Airfield, Phoenix, Arizona.  

• On September 19, 2005, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the 
Quality Assurance Project Plan, Honeywell 34th Street Facility. 

• On September 7, 2005, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the 
Work Plan for Phase III Monitoring Well Installation on Honeywell Leasehold and Phoenix Sky 
Harbor International Airport, Honeywell 34th Street Facility.  

• On August 22, 2005, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the Work 
Plan for Installation of Multi Level Soil Vapor Monitoring Wells and Shallow/Sub-slab Soil 
Vapor Monitoring Points, Honeywell 34th Street Facility.  

• On July 11, 2005, CH2M HILL, on behalf of Honeywell, submitted to ADEQ the Soil 
Vapor Baseline Sampling and Analysis Plan, Honeywell 34th Street Facility. 
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6.0 STATUS OF DELIVERABLES 

• On July 1, 2005, Honeywell submitted to ADEQ’s Tank Programs Division the Free 
Product Report—LUST File #0393.15—JP-4 Fuel Line from UST #203. 

• On June 13, 2005, Honeywell submitted to ADEQ’s Tank Programs Division the Initial 
Site Characterization Report—LUST File #0393.15—JP-4 Fuel Line from UST #203. 

• On March 29, 2005, Honeywell submitted to ADEQ’s Tank Programs Division the 14-day 
Report—LUST File #0393.15—JP-4 Fuel Line from UST #203. 

• On November 15, 2004, CH2M HILL, on behalf of Honeywell, submitted to ADEQ’s 
UST Corrective Action Section responses to ADEQ’s September 30, 2004 comments on 
Honeywell’s July 30, 2004 Revised Corrective Action Plan. The corresponding replacement 
pages of the revised text, tables, and figures of the Revised CAP were also submitted. 

• On July 30, 2004, CH2M HILL, on behalf of Honeywell, submitted the Revised Corrective 
Action Plan to ADEQ’s UST Corrective Action Section. The Revised CAP supersedes and 
replaces the original July 18, 2003, CAP. 

• On May 27, 2004, Honeywell submitted a three-ring binder to ADEQ’s UST Corrective 
Action Section titled “Supporting Material, UST Informal Settlement Conference, 
May 28, 2004.” 

• On May 7, 2003, CH2M HILL, on behalf of Honeywell, submitted to ADEQ a technical 
memorandum titled “Summary of Results from the Bioventing/SVE Pilot Study 
February 24 through March 1, 2003.”  

• On May 1, 2003, Honeywell submitted to ADEQ’s UST Corrective Action Section the 
Free-product Report, Honeywell International Inc., 34th Street Facility, Phoenix, Arizona, 
Facility ID# 0-002227, LUST File Nos. 0393.02 -.10. 

• On December 18, 2002, Honeywell submitted to ADEQ’s UST Corrective Action Section 
Supplemental Site Characterization Information for the Honeywell International Inc., 34th Street 
Facility, Phoenix, Arizona, Facility ID# 0-002227, LUST File Nos. 0393.02 -.10. 

• On August 23, 2002, CH2M HILL, on behalf of Honeywell, submitted the Site 
Characterization Report to ADEQ’s UST Corrective Action Section. 

The following are deliverables planned for submittal: 

• Honeywell is in the process of finalizing the Evaluation of Well Dilution Effects, Honeywell 
34th Street Facility and Phoenix Sky Harbor International Airport, Phoenix, Arizona technical 
memorandum and will submit to ADEQ in the first quarter 2007. 

• Honeywell is in the process of finalizing the Biologically Enhanced SVE with Product 
Recovery System Design Basis Report Honeywell International 34th Street Facility Phoenix, 
Arizona and will submit the Design Basis Report to ADEQ in the first quarter 2007. 
Honeywell provided the draft Design Basis Report to the City of Phoenix on December 
6, 2006. Honeywell received the City of Phoenix’s comments on January 4, 2007.  

• Honeywell is in the process of finalizing the Interim Soil Vapor Monitoring Plan for 
soil-vapor monitoring to be implemented prior to the construction and startup of the 
BSVE system and submit to ADEQ late first quarter 2007 or early second quarter 2007.  
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• Honeywell is preparing the Biologically Enhanced SVE with Product Recovery System 
Design Basis Report North Airfield Project Design Basis Report Honeywell International 34th 
Street Facility Phoenix, Arizona and plans to submit to the City of Phoenix in February 
2007 with subsequent submittal to ADEQ in the second quarter 2007. 

• Honeywell is in the process of completing the design of the BSVE system on the 
Honeywell facility in order to submit for DSD and TI review. Honeywell is coordinating 
with DSD and TI staff regarding the contents of the design package and anticipates 
submittal of this package late first quarter 2007 or early second quarter 2007. Once DSD 
and TI comments have been incorporated, the design will be finalized and submitted to 
contractors for bidding. ADEQ will be provided with a copy of the final design package 
during the third quarter 2007. 

• First Quarter Status Report for 2007, Honeywell 34th Street Facility, Facility ID No. 0-002227, 
LUST File Nos. 0393.02-.10, .15-.17. This report is currently scheduled for submittal to 
ADEQ on May 30, 2007. 
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TABLE 2-1  
Summary of Free-product Thickness Measurements, Fourth Quarter 2006 
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

 Free-product Thickness (feet) 

Well 10/05 10/10 11/01 11/16 11/29 12/06 12/15 12/21 

ASE-19A 0 NM 0 NM NM 0 NM NM 
ASE-20A NM NM 0 NM NM 0 NM NM 
ASE-37A 0 NM 0 NM NM 0 NM NM 
ASE-38A 0 NM 0 NM NM 0 NM NM 
ASE-39A 0 NM 0 NM NM 0 NM NM 
ASE-41A 0 NM 0 NM NM 0 NM NM 
ASE-51A 0.01 NM 0.02 NM NM 0.04 NM NM 
ASE-52A 0 NM 0 NM NM 0 NM NM 
ASE-53A 0 NM 0 NM NM 0 NM NM 
ASE-55A 0 NM 0 NM NM 0 NM NM 
ASE-56A 0 NM 0 NM NM 0 NM NM 
ASE-57A 0 NM 0 NM NM 0 NM NM 
ASE-63A 0 NM 0 NM NM 0 NM NM 
ASE-64A 0 NM 0 NM NM 0 NM NM 
ASE-67A 0.35 0.18 NM NM 0.3 0.23* 0.26 0.1 
ASE-68A 0 NM 0 NM NM 0 NM NM 
ASE-89A 0.09 NM 0.04 NM NM 0.09 NM NM 
ASE-90A 0.01 NM 0.01 NM NM 0.01 NM NM 
ASE-91A 0.02 NM 0.02 NM NM 0.02 NM NM 
ASE-92A 0 NM 0 NM NM 0 NM NM 
ASE-96A 0 NM 0 NM NM 0 NM NM 

ASE-102A 0.06 NM 0.06 NM NM 0.06 NM NM 
ASE-107A 0.15 NM 0.69 0.38 NM 0.41 0.46** NM 
ASE-111A 0.02 NM 0.05 NM NM 0 NM NM 
ASE-113A 0 NM 0 NM NM 0 NM NM 
ASE-114A 0 NM 0 NM NM 0 NM NM 
ASE-115A 0.04 NM 0.03 NM NM 0.02 NM NM 
PL-101A 0 NM 0 NM NM 0 NM NM 
PL-105A 0 NM NM NM NM 0 NM NM 
PL-2101 0 NM 0 NM NM 0 NM NM 

Notes:   
This table includes all wells that have historically had measurable free product. Monitoring wells with a 
free-product thickness less than 0.1 foot are measured monthly. Monitoring wells with a free-product thickness 
greater than 0.1 foot are measured biweekly. 
NM — Free product thickness not measured. 

*Measurement collected on December 4, 2006. 

**Measurement collected on December 13, 2006. 
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TABLE 2-2 
Comparison between September 2006 and December 2006 Water Level Elevations 
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

  Groundwater Elevation   

9/06/2006 12/06/2006 
Location ID  (ft amsl)  (ft amsl) Difference (feet) 

ASE-19A 1053.19 1054.52 1.33 
ASE-20A 1051.69 1052.97 1.28 
ASE-37A 1056.27 1057.76 1.49 
ASE-38A 1056.65 1058.14 1.49 
ASE-39A 1055.90 1057.39 1.49 
ASE-41A 1050.59 1051.95 1.36 
ASE-46A 1049.45 1050.62 1.17 
ASE-51A 1054.05 1055.49 1.44 
ASE-52A 1056.07 1057.52 1.45 
ASE-53A 1056.59 1058.08 1.49 
ASE-54A 1051.35 1052.50 1.15 
ASE-55A 1046.73 1048.30 1.57 
ASE-56A 1050.64 1051.76 1.12 
ASE-57A 1051.79 1053.16 1.37 
ASE-58A 1049.58 1050.71 1.13 
ASE-59A 1056.50 1057.94 1.44 
ASE-60A 1057.49 1058.92 1.43 
ASE-61A 1057.95 1059.41 1.46 
ASE-62A 1047.39 1048.42 1.03 
ASE-63A 1054.62 1056.16 1.54 
ASE-64A 1049.41 1050.87 1.46 
ASE-65A 1035.16 1036.13 0.97 
ASE-66A 1052.46 1053.69 1.23 
ASE-67A 1056.12 NM NA 
ASE-68A 1051.93 1053.26 1.33 
ASE-89A 1048.08 1049.39 1.31 
ASE-90A 1047.05 1047.95 0.90 
ASE-91A 1048.08 1049.29 1.21 
ASE-92A 1048.48 1049.76 1.28 
ASE-95A 1037.00 1037.52 0.52 
ASE-96A 1046.20 1046.88 0.68 
ASE-97A 1036.76 1037.58 0.82 
ASE-98A 1041.39 1041.40 0.01 
ASE-99A 1043.34 1043.24 -0.10 
ASE-100A 1037.89 1038.29 0.40 
ASE-101A 1041.34 1041.62 0.28 
ASE-102A 1044.79 1045.17 0.38 
ASE-103A 1036.07 1036.46 0.39 
ASE-105A 1048.17 1049.61 1.44 
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TABLE 2-2 

Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 
    

Comparison between September 2006 and December 2006 Water Level Elevations 

Groundwater Elevation 

9/06/2006 12/06/2006 
Location ID  (ft amsl) Difference (feet)  (ft amsl) 

ASE-106A 1046.11 1046.71 0.60 
ASE-107A 1047.40 1048.09 0.69 
ASE-108A 1047.13 1048.20 1.07 
ASE-109A 1048.68 1049.14 0.46 
ASE-110A 1047.12 1047.26 0.14 
ASE-111A 1056.84 1058.29 1.45 
ASE-112A 1048.18 1049.72 1.54 
ASE-113A 1048.70 1049.53 0.83 
ASE-114A 1047.95 1048.68 0.73 
ASE-115A 1056.95 1058.39 1.44 
ASE-116A 1056.65 1058.09 1.44 
ASE-122A 1049.68 1050.42 0.74 
ASE-123A 1050.10 1050.69 0.59 
ASE-124A 1037.46 1037.95 0.49 
ASE-125A 1033.37 1033.95 0.58 
ASE-126A 1035.13 1035.97 0.84 
ASE-127A 1054.25 1055.93 1.68 
ASE-128A 1041.33 1041.52 0.19 

BC-7A 1055.23 1056.54 1.31 
BC-8B 1046.66 1047.64 0.98 

PL-101A 1056.74 1058.16 1.42 
PL-105A 1047.37 1048.49 1.12 
PL-201A 1048.58 1049.71 1.13 
PL-2101 1051.67 1052.86 1.19 
PL-2102 1051.58 1052.69 1.11 

Notes:  
Difference column calculated by subtracting September 2006 water level elevation from December 2006 
water level elevation. Positive result indicates higher water level elevation in December signifying a rising 
water table over the reporting period. 
ft amsl-Feet above mean sea level. 
NM-Water level elevation not measured. 
NA-Not applicable; difference cannot be calculated. 
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TABLE 2-3 
Non-fuel Volatile Organic Compound List 
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

Soil Vapor   Groundwater Soil 

1,1,1-Trichloroethane 1,1,1,2-Tetrachloroethane 1,1,1,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 1,1,1-Trichloroethane 1,1,1-Trichloroethane 

1,1,2-Trichloroethane 1,1,2,2-Tetrachloroethane 1,1,2,2-Tetrachloroethane 

1,1,2-Trichlorotrifluoroethane 1,1,2-Trichloroethane 1,1,2-Trichloroethane 

1,1-Dichloroethane 1,1,2-Trichlorotrifluoroethane 1,1,2-Trichlorotrifluoroethane 

1,1-Dichloroethene 1,1-Dichloroethane 1,1-Dichloroethane 

1,2-Dichlorobenzene 1,1-Dichloroethene 1,1-Dichloroethene 

1,2-Dichloropropane 1,1-Dichloropropene 1,1-Dichloropropene 

1,2-Dichlorotetrafluoroethane 1,2,3-Trichloropropane 1,2,3-Trichloropropane 

1,3-Butadiene 1,2-Dibromo-3-Chloropropane 1,2-Dibromo-3-Chloropropane 

1,3-Dichlorobenzene 1,2-Dichlorobenzene 1,2-Dichlorobenzene 

1,4-Dichlorobenzene 1,2-Dichloropropane 1,2-Dichloropropane 

2-Butanone 1,3-Dichlorobenzene 1,3-Dichlorobenzene 

2-Hexanone 1,3-Dichloropropane 1,3-Dichloropropane 

4-Methyl-2-Pentanone 1,4-Dichlorobenzene 1,4-Dichlorobenzene 

Acetone 2,2-Dichloropropane 2,2-Dichloropropane 

Allyl Chloride 2-Butanone 2-Butanone 

Bromodichloromethane 2-Hexanone 2-Chloroethyl Vinyl Ether 

Bromoethene 4-Methyl-2-Pentanone 2-Hexanone 

Bromoform Acetone 4-Methyl-2-Pentanone 

Bromomethane Bromochloromethane Acetone 

Carbon Disulfide Bromodichloromethane Bromochloromethane 

Carbon Tetrachloride Bromoform Bromodichloromethane 

Chlorobenzene Bromomethane Bromoform 

Chlorodibromomethane Carbon Disulfide Bromomethane 

Chloroethane Carbon Tetrachloride Carbon Disulfide 

Chloroform Chlorobenzene Carbon Tetrachloride 

Chloromethane Chlorodibromomethane Chlorobenzene 

cis-1,2-Dichloroethene Chloroethane Chlorodibromomethane 

cis-1,3-Dichloropropene Chloroform Chloroethane 

Cyclohexane Chloromethane Chloroform 

Dichlorodifluoromethane cis-1,2-Dichloroethene Chloromethane 

Ethyl Acetate cis-1,3-Dichloropropene cis-1,2-Dichloroethene 

Hexachlorobutadiene Dibromomethane cis-1,3-Dichloropropene 
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TABLE 2-3 
Non-fuel Volatile Organic Compound List 
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

Soil Vapor   Groundwater Soil 

Isopropanol Dichlorodifluoromethane Dibromomethane 

Methylene Chloride Hexachlorobutadiene Dichlorodifluoromethane 

Propylene Iodomethane Hexachlorobutadiene 

Tetrachloroethene Methylene Chloride Iodomethane 

Tetrahydrofuran Styrene Methylene Chloride 

trans-1,2-Dichloroethene Tetrachloroethene Styrene 

trans-1,3-Dichloropropene trans-1,2-Dichloroethene Tetrachloroethene 

Trichloroethene trans-1,3-Dichloropropene trans-1,2-Dichloroethene 

Trichlorofluoromethane Trichloroethene trans-1,3-Dichloropropene 

Vinyl Acetate Trichlorofluoromethane Trichloroethene 

Vinyl Chloride Vinyl Acetate Trichlorofluoromethane 

 Vinyl Chloride Vinyl Acetate 

  Vinyl Chloride 
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TABLE 3-1 
Summary of Free-product Recovery 
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

Well 
Gallons Recovered during  

Fourth Quarter 2006 

Total Gallons Recovered via 
Skimming through  

Fourth Quarter 2006 
ASE-19A 0 49.5 
ASE-20A 0 4,103.8 
ASE-37A 0 1.8 
ASE-38A 0 46.9 
ASE-39A 0 0.7 
ASE-41A 0 27.3 
ASE-51A 0 105.0 
ASE-52A 0 19.5 
ASE-53A 0 481.1 
ASE-55A 0 3.1 
ASE-56A 0 663.0 
ASE-57A 0 685.2 
ASE-63A 0 0.0 
ASE-64A 0 31.6 
ASE-67A 20.7 295.5 
ASE-68A 0 74.7 
ASE-89A 0 139.1 
ASE-90A 0 6.7 
ASE-91A 0 0.0 
ASE-92A 0 0.0 
ASE-96A 0 1.0 

ASE-102A 0 146.5 
ASE-107A 2.3 5.2 
ASE-111A 0 4.1 
ASE-113A 0 0.0 
ASE-114A 0 0.0 
ASE-115A 0 0.2 
PL-101A 0 291.0 
PL-105A 0 5.5 
PL-2101 0 0.02 

Total 23 7188 

Notes:  
This table includes all wells that have historically had measurable free product.  
Rounding may affect totals shown in far right column and totals at bottom of table. 
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TABLE 3-2 
Sky Harbor International Airport Subsurface Utility Vaults Field Parameter Results, Fourth Quarter 2006  
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

Vault Location ID Date Time 
LEL-WO 
(% V/V) 

METHANE-WO
(% V/V) 

CO2-WO 
(% V/V) 

O2-WO 
(% V/V) 

ELE-VLT-01 10/10/06 7:10 0.0 0.0 0.1 20.7 
ELE-VLT-01 11/09/06 11:57 0.0 0.0 0.0 20.7 
ELE-VLT-01 12/15/06 7:14 0.0 0.0 0.0 21.0 
ELE-VLT-02 10/10/06 7:12 0.0 0.0 0.1 20.9 
ELE-VLT-02 11/09/06 12:00 0.0 0.0 0.2 20.3 
ELE-VLT-02 12/15/06 7:16 0.0 0.0 0.0 21.1 
ELE-VLT-03 10/10/06 7:18 0.0 0.0 0.0 20.9 
ELE-VLT-03 11/09/06 12:04 0.0 0.0 0.2 20.5 
ELE-VLT-03 12/15/06 7:20 0.0 0.0 0.3 20.5 
ELE-VLT-04 10/10/06 7:20 0.0 0.0 0.0 20.9 
ELE-VLT-04 11/09/06 12:06 0.0 0.0 0.2 20.4 
ELE-VLT-04 12/15/06 7:22 0.0 0.0 0.0 21.0 
ELE-VLT-05 10/10/06 7:22 0.0 0.0 0.0 20.8 
ELE-VLT-05 11/09/06 12:08 0.0 0.0 0.2 20.2 
ELE-VLT-05 12/15/06 7:24 0.0 0.0 0.0 20.9 
ELE-VLT-06 10/10/06 7:24 0.0 0.0 0.1 20.9 
ELE-VLT-06 11/09/06 12:10 0.0 0.0 0.4 19.7 
ELE-VLT-06 12/15/06 7:26 0.0 0.0 0.3 20.2 
ELE-VLT-07 10/10/06 7:26 0.0 0.0 0.0 20.8 
ELE-VLT-07 11/09/06 12:12 0.0 0.0 0.0 20.5 
ELE-VLT-07 12/15/06 7:28 0.0 0.0 0.0 20.8 
ELE-VLT-08 10/10/06 7:28 0.0 0.0 0.0 20.8 
ELE-VLT-08 11/09/06 12:14 0.0 0.0 0.0 20.5 
ELE-VLT-08 12/15/06 7:30 0.0 0.0 0.0 21.0 
ELE-VLT-09 10/10/06 7:29 0.0 0.0 0.0 20.7 
ELE-VLT-09 11/09/06 12:15 0.0 0.0 0.0 20.5 
ELE-VLT-09 12/15/06 7:31 0.0 0.0 0.0 20.9 
ELE-VLT-10 10/10/06 7:32 0.0 0.0 0.0 20.9 
ELE-VLT-10 11/09/06 12:18 0.0 0.0 0.0 20.5 
ELE-VLT-10 12/15/06 7:34 0.0 0.0 0.0 21.0 
FBO-VLT-01 10/10/06 7:14 0.0 0.0 0.1 20.7 
FBO-VLT-01 11/09/06 12:01 0.0 0.0 0.1 20.6 
FBO-VLT-01 12/15/06 7:17 0.0 0.0 0.3 20.4 
FBO-VLT-02 10/10/06 7:17 0.0 0.0 0.1 20.7 
FBO-VLT-02 11/09/06 12:03 0.0 0.0 0.1 20.7 
FBO-VLT-02 12/15/06 7:19 0.0 0.0 0.1 20.9 
FBO-VLT-03 10/10/06 7:31 0.0 0.0 0.0 20.8 
FBO-VLT-03 11/09/06 12:17 0.0 0.0 0.0 20.4 
FBO-VLT-03 12/15/06 7:33 0.0 0.0 0.0 21.0 
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E 3-2 
arbor International Airport Subsurface Utility Vaults Field Parameter Results, Fourth Quarter 2006  

h Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

Vault Location ID Date Time 
LEL-WO 
(% V/V) 

METHANE-WO
(% V/V) 

CO2-WO 
(% V/V) 

O2-WO 
(% V/V) 

Notes:  
CO2 = carbon dioxide. 
ELE = airport electrical vaults. 
FBO = Federal Aviation Administration fiber optic vaults. 
LEL = lower explosive limit. 
O2 = oxygen. 
-W = measurement taken with a carbon filter. 
-WO = measurement taken without a carbon filter. 
% V/V = percent volume per volume. 



 

TABLE 3-3 
Well Dilution Test Field Measurement Data, Fourth Quarter 2006 
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

Location  
ID 

Top of 
Screen 
(ft bgs) 

Bottom 
of 

Screen  
(ft bgs) Date 

O2 
-W 

(% V/V) 

O2 
-WO 

(% V/V) 

CO2 
-W 

(% V/V) 

CO2 
-WO 

(% V/V) 

Methane
-W 

(% V/V) 

Methane
-WO 

(% V/V) 

% LEL
-W 

(% V/V) 

% LEL
-WO 

(% V/V) 
Helium
(% V/V) 

Static Wellhead 
Pressure  

(inches H2O) 
BC-18 60 80 10/05/2006 - 10.4 - 4.9 0 0 0 0 0 0.040 

ASE-111Aa 59.5 124.5 10/05/2006 - 0 - 14.7 >100 >100 >100 >100 NA 0.150 

ASE-111A 59.5 124.5 10/10/2006 - 0 - 17.6 68.6 >100 >100 >100 NA 0.090 

P-14-U 12 17 10/10/2006 - 20.5 - 0 0 0 0 0 0 0.010 

ASE-20A 61 81 10/10/2006 - 0 - 12.5 5 87 >100 >100 NA 0.030 

P-21-L 53 63 10/10/2006 - 0 - 14.1 5.8 96 >100 >100 NA 0.070 

P-17-M 38 43 10/18/2006 0 0 13.9 14 3.5 6 69 >100 NA -0.020 

P-17-U 20 25 11/14/2006 8.8 - 11 - 0 - 0 - 0 -0.010 

P-17-M 38 43 11/14/2006 0 - 13.1 - 10.5 - >100 - 0.44 0.000 

P-21-U 15 20 11/14/2006 15.8 - 2.4 - 0.2 - 4 - 0 0.010 

P-23-U 16 21 11/14/2006 9.9 - 4.9 - 0 - 0 - 0 0.010 

P-28-U 6 11 11/15/2006 7.4 - 7.3 - 0 - 0 - 0 0.000 

P-28-M 43 48 11/15/2006 1.8 - 7.4 - 0 - 0 - 0 0.000 

P-28-L 58 78 11/15/2006 4.9 - 5.9 - 0.1 - 1 - 0 0.010 

P-47 6 11 11/15/2006 16.2 - 3.1 - 0 - 0 - 0 0.010 

              
Notes:           
aTest incomplete due to carbon breakthrough      
CO2 = carbon dioxide         
ft bgs = feet below ground surface 
H2O - water           
O2 = oxygen           
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TABLE 3-3 
Well Dilution Test Field Measurement Data, Fourth Quarter 2006 
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona 

Location  
ID 

Top of 
Screen 
(ft bgs) 

Bottom 
of 

Screen  
(ft bgs) Date 

O2 
-W 

(% V/V) 

O2 
-WO 

(% V/V) 

CO2 
-W 

(% V/V) 

CO2 
-WO 

(% V/V) 

Methane
-W 

(% V/V) 

Methane
-WO 

(% V/V) 

% LEL
-W 

(% V/V) 

% LEL
-WO 

(% V/V) 
Helium
(% V/V) 

Static Wellhead 
Pressure  

(inches H2O) 
Notes: 
% LEL = percent lower explosive limit 
% V/V = percent volume per volume         
NR = Not recorded             
NA = Not applicable; Helium test was not conducted because the oxygen was less than or equal to 0.05%     
-W = measurement taken with a carbon filter      
-WO = measurement taken without a carbon filter         
> = greater than             
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    TABLE 3-4     
Monitor Well P-17-M Long-Term Test Field Results, November, 2006    
Fourth Quarter Status Report, Honeywell 34th Street Facility, Phoenix, Arizona    

Location  
ID 

Top of 
Screen 

(ft 
bgs) 

Bottom 
of 

Screen  
(ft bgs) Date Time 

O2-W
(% 

V/V) 

CO2-W
(% 

V/V) 
Methane-W 

(% V/V) 
Methane-WO

(% V/V) 

P-17-M 38 43 11/27/2006 16:44 0.0 13.8 15.1 48.5 

P-17-M 38 43 11/27/2006 19:09 0.0 15.1 6.5 13.5 

P-17-M 38 43 11/27/2006 23:22 0.0 15.4 6.0 13.8 

P-17-M 38 43 11/28/2006 3:20 0.0 15.5 6.2 11.0 

P-17-M 38 43 11/28/2006 5:24 0.0 15.7 6.1 11.9 

P-17-M 38 43 11/28/2006 6:04 0.0 15.7 5.6 11.4 

P-17-M 38 43 11/28/2006 9:10 0.0 14.3 5.2 7.8 

P-17-M 38 43 11/28/2006 10:30 0.0 13.2 5.1 14.4 

P-17-M 38 43 11/28/2006 11:56 0.0 11.7 13.8 - 
Notes:         
-W = measurement taken with a carbon filter      
-WO = measurement taken without a carbon filter     
ft bgs = feet below ground surface      
( - ) = data not recorded       
%V/V = percent volume per volume      
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FIGURE 2-4
BENZENE

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.
Legend

!( Compound Not Detected
!( Compound Detected (µg/L)
!( Regulatory Standard Exceeded

Street and Airport Features
Honeywell Facility
Honeywell Bedrock Rise

Contour
Not Detected Above 
Reporting Limit
5 µg/L

0 300 600150
Feet

Notes: 
1. Exceedance value is 5 µg/L.
2. Samples collected between December 7 
    and December 15, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-5
METHYL TERT-BUTYL ETHER

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.
Legend

!( Compound Not Detected 
!( Compound Detected (µg/L)
!( Regulatory Standard Exceeded

Street and Airport Features
Honeywell Facility
Honeywell Bedrock Rise

Contour
Not Detected Above 
Reporting Limit
94 µg/L

0 300 600150
Feet

Notes: 
1. Exceedance value is 94 ug/L.
2. Samples collected between December 7 
    and December 15, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-6
NAPHTHALENE

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.
Legend

!( Compound Not Detected
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!( Regulatory Standard Exceeded

Street and Airport Features
Honeywell Facility
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Contour
Not Detected Above 
Reporting Limit
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Notes: 
1. Exceedance value is 280 ug/L.
2. Samples collected between December 7 
    and December 15, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-7
BENZO(A)PYRENE

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.
Legend

!( Compound Not Detected
!( Compound Detected (µg/L)

Street and Airport Features
Honeywell Facility

0 300 600150
Feet

Notes: 
1. Exceedance value is 0.2 ug/L.
2. Samples collected between December 7 
    and December 13, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-8
TOTAL BTEX

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.
Legend

!( Compound Detected (µg/L)
!( Compound Not Detected

Street and Airport Features
Honeywell Facility

0 300 600150
Feet

Notes: 
1. Total BTEX is the sum of Benzene, Toluene, Ethylbenzene, and
     Xylenes.
2. Samples collected between December 7 
    and December 15, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-9
TOTAL RECOVERABLE

PETROLEUM HYDROCARBONS (TRPH)
DECEMBER 2006

GROUNDWATER PARAMETERS
Honeywell 34th Street Facility

Phoenix, Arizona

.
Legend

!( Compound Detected (µg/L)
!( Compound Not Detected

Street and Airport Features
Honeywell Facility

0 300 600150
Feet

Notes: 
1. Total TRPH is the sum of C10-C22 Compounds and C23-C32
    Compounds.
2. Samples collected between December 7 
    and December 15, 2006
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-10
TOTAL VOCs

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.Legend
!( Compound Detected (µg/L)

Street and Airport Features
Honeywell Facility

0 300 600150
Feet

Notes: 
1. Total VOCs is the sum of all detections for EPA Method 8260B
    analyte list.
2. Samples collected between December 7
    and December 15, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-11
TOTAL NON-FUEL VOCs

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.Legend
!( Compound Detected (µg/L)

Street and Airport Features
Honeywell Facility
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Feet

Notes: 
1. Total Non-Fuel VOCs is the sum of the compounds
    listed on table 2-3 (prepared by CH2M HILL chemist).
2. Samples collected between December 7 
    and December 15, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-12
TOTAL TCE

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.
Legend

!( Compound Detected (µg/L)
!( Compound Not Detected

Street and Airport Features
Honeywell Facility
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Notes: 
1. Total TCE is the sum of TCE, cis-1,2-DCE, and Vinyl Chloride.
2. Samples collected between December 7 
    and December 15, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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FIGURE 2-13
TOTAL TCA

DECEMBER 2006
GROUNDWATER PARAMETERS

Honeywell 34th Street Facility
Phoenix, Arizona

.Legend
!( Compound Detected (µg/L)
!( Compound Not Detected

Street and Airport Features
Honeywell Facility
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Notes: 
1. Total TCA is the sum of 1,1,1-TCA, 1,1-DCA, 1,1-DCE, and
    Chloroethane.
2. Samples collected between December 7 
    and December 15, 2006.
3. J = Analyte detected but concentration
    estimated by laboratory.
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Laboratory Analytical Reports 
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Allied Signal
Sample ID : Jet Fuel A
Acquired : May 03, 1999  16:25:06
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Allied Signal
Sample ID : JP-4 Military Fuel
Acquired : May 03, 1999  17:15:45
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Honeywell Project
Sample ID : ASE-111B-5C2
Acquired : Jul 08, 2005  13:34:46
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Honeywell Project
Sample ID : ASE-107A-6D1
Acquired : Nov 03, 2006  16:12:25
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Honeywell Project
Sample ID : ASE-55A-4B2
Acquired : May 12, 2004  12:48:08
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Honeywell Project
Sample ID : ASE-51A
Acquired : Jan 10, 2002  10:39:55
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Trillium, Inc.
2014 Carol Drive
Wilmington, DE 19808

Attention: Ms. Dee Shepperd

11/21/2006

Lab No. Client ID Analysis Required

Laboratory Results
Job No. Z294 - Sky Harbor

Dear Ms. Shepperd:

Enclosed are the results you requested for the following sample(s) received at our laboratory on
November 3, 2006.

STL Edison
777 New Durham Road
Edison, NJ 08817

Tel  732 549 3900   Fax  732 549 3679
www.stl-inc.com   

783079 ASE-107A-6D1 TCL VOA

If you have any questions please contact your Project Manager, Rui Macieira, at (732) 
549-3900.

Very Truly Yours,

Michael Urban
Laboratory Manager

Leaders in Environmental Testing Severn Trent Laboratories, Inc
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Job No: Z294 Site: Sky Harbor         

Client: Trillium, Inc.                                              

777 New Durham Road, Edison, New Jersey
08817

INTERNAL CUSTODY RECORD
AND

LABORATORY CHRONICLE
STL Edison

VOAMS

ORGANIC - 8260B

Lab
Sample ID

Date
Sampled

Date
Received

Preparation
Date

Technician's
Name

Analysis
Date

Analyst's
Name

QA
Batch

783079  11/2/2006 11/3/2006 11/14/2006 Martinez, Eddie 1084
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Analytical Methodology Summary 
 
 
Volatile Organics: 
 
  Unless otherwise specified, water samples are analyzed for volatile 
organics by purge and trap GC/MS as specified in EPA Method 624.  Drinking 
water samples are analyzed by EPA Method 524.2 Rev 4.1.  Solid samples are 
analyzed for volatile organics as specified in the EPA publication “Test 
Methods for Evaluating Solid Waste” (SW-846, 3rd Edition) Method 8260B.  
 
Acid and Base/Neutral Extractable Organics: 
 
  Unless otherwise specified, water samples are analyzed for acid and/or 
base/neutral extractable organics by GC/MS in accordance with EPA Method 625.  
Solids are analyzed for acid and/or base/neutral extractable organics as 
specified in the EPA publication “Test Methods for Evaluating Solid Waste” 
(SW-846, 3rd Edition) Method 8270C. 
 
GC/MS Nontarget Compound Analysis: 
 
 Analysis for nontarget compounds is conducted, upon request, in 
conjunction with GC/MS analyses by EPA Methods 624, 625, 8260B and 8270C.  
Nontarget compound analysis is conducted using a forward library search of the 
EPA/NIH/NBS mass spectral library of compounds at the greatest apparent 
concentration (10% or greater of the nearest internal standard) in each 
organic fraction (15 for volatile, 15 for base/neutrals and 10 for acid 
extractables). 
 
Organochlorine Pesticides and PCBs: 
 
  Unless otherwise specified, water samples are analyzed for 
organochlorine pesticides and PCBs by dual column gas chromatography with 
electron capture detectors as specified in EPA Method 608.  Solid samples are 
analyzed as specified in the EPA publication “Test Methods for Evaluating 
Solid Waste” (SW-846, 3rd Edition) Method 8081A for organochlorine pesticides 
and Method 8082 for PCBs. 
 
Total Petroleum Hydrocarbons: 
 
 Water samples are analyzed for petroleum hydrocarbons by I.R. using EPA 
Method 418.1.  Solid samples are prepared for analysis by soxhlet extraction  
consistent with the March 1990 N.J. DEP “Remedial Investigation Guide” 
Appendix A, page 52, and analyzed by U.S. EPA Method 418.1 
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Metals Analysis: 
 
 Metals analyses are performed by any of four techniques specified by a 
Method Code provided on each data report page, as follows: 
 
   P - Inductively Coupled Plasma Atomic Emission  
       Spectroscopy (ICP) 
 
   A - Flame Atomic Absorption 
 
   F - Furnace Atomic Absorption 
 
          CV - Manual Cold Vapor (Mercury)  
 
Water samples are digested and analyzed using EPA methods provided in “Methods 
for Chemical Analysis of Water and Wastewater” (EPA 600/4-79-020).  Solid 
samples are analyzed as specified in the EPA publication “Test Methods for 
Evaluating Solid Waste” (SW-846, 3rd Edition); samples are digested according 
to Method 3050B “Acid Digestion of Soil, Sediments and Sludges.” 
 
 Specific method references for ICP analyses are water Method - 
200.7/SW846 6010B and for solid matrix - 6010B.  Mercury analyses are 
conducted by the manual cold vapor technique specified by water Method 
245.1/7470A and solid Method 7471A.  Other specific Atomic Absorption method 
references are as follows: 
 
 Water Test Method Solid Test Method  
Element Furnace  Furnace 
 
Antimony 200.9  7041 
Arsenic 200.9  7060A 
Cadmium 200.9  7131A 
Lead 200.9  7421 
Selenium 200.9  7740 
Thallium 200.9  7841 
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Cyanide: 
 
 Water samples are analyzed for cyanide using EPA Method 335.3.  Cyanide 
is determined in solid samples as specified in the EPA Contract Laboratory 
Program IFB dated July 1988, revised February 1989. 
 
 
 
Phenols: 
 
 Water samples are analyzed for total phenols using EPA Method 420.2.  
Total phenols are determined in water and solid samples by preparing the 
sample as outlined in the EPA Contract Laboratory Program IFB for cyanide, 
followed by a phenols determination using EPA Method 420.1. 
 
 
Hexavalent Chromium: 
 
 Water samples are analyzed using EPA Method  7196A, EPA Method 7199 or 
(upon request) USGS –1230-35.  Soil samples are subjected to alkaline 
digestion via EPA Method 3060A prior to analysis by EPA Method 7196A or EPA 
Method 7199. 
 
Cleanup of Semivolatile Extracts: 
 
 Upon request Method 3611B Alumina Column Cleanup and/or Method 3650B 
Acid-Base Partition Cleanup are performed to improve detection limits by the 
removal of saturated hydrocarbon interferences. 
 
Hazardous Waste Characteristics: 
 
 Samples for hazardous waste characteristics are analyzed as specified in 
the U.S. EPA publication “Test Methods for Evaluating Solid Waste” (SW-846, 
3rd Edition).  Specific method references are as follows: 
 
  Ignitability - Method 1020A 
 
  Corrosivity  - Water pH Method 9040B 
         Soil pH Method 9045C 
 
  Reactivity   - Chapter 7, Section 7.3.3 and 7.3.4  
       respectively for hydrogen cyanide and  
       hydrogen sulfide release 
 
  Toxicity  - TCLP Method 1311 
 
Miscellaneous Parameters: 
 
 Additional analyses performed on both aqueous and solid samples are in 
accordance with methods published in the following references: 
 
  - Test Methods for Evaluating Solid Wastes, SW-846 3rd Edition, 
     November 1986. 
 
  - Standard Methods for the Examination of Water and Wastewater,  
    18th Edition. 
   
  - Methods for Chemical Analysis of Water and Wastes,  
    EPA-600/4-79-020, 1979. 
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DATA REPORTING QUALIFIERS

ND - The compound was not detected at the indicated
concentration.

J - Mass spectral data indicates the presence of a compound
that meets the identification criteria. The result is
less than the specified detection limit but greater
than zero. The concentration given is an approximate
value.

B - The analyte was found in the laboratory blank as well
as the sample. This indicates possible laboratory
contamination of the environmental sample.

P - For dual column analysis, the percent difference
between the quantitated concentrations on the two
columns is greater than 40%.

* - For dual column analysis, the lowest quantitated
concentration is being reported due to coeluting
interference.
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Nonconformance Summary
STL Edison Job Number:

Client:

Date:

Trillium, Inc.

Z294

11/20/2006

Sample Receipt:

Cooler temperature at receipt was outside the acceptable range of 0-6 deg C. Actual sample 
temperature was 26 deg C.

Volatile Organic Analysis (GC/MS):

QA batch 1084: MS/MSD % recovery of 1,2-Dichloropropane is outside of Q.C. limits due to 
matrix interference (Blank Spike recovery is within QC limits).  Ethylbenzene and 
Isopropylbenzene sample amounts too high for spike level.

I certify that the test results contained in this data package meet all requirements of NELAC both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this package has been authorized by the Laboratory Manager or his designee, as verified by 
the following signature.

Michael J.Urban

Laboratory Manager

1

Z294 STL Edison 15



GC/MS Forms and Data (Volatiles)                                                                    
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Trillium, Inc.-PA
28 Grace's Drive
Coatesville, PA 19320

Attention: Dr. James Smith Ph.D.

02/05/2007

Lab No. Client ID Analysis Required

Laboratory Results
Job No. B620 - Sky Harbor

Dear Dr. Smith:

Enclosed are the results you requested for the following sample(s) received at our laboratory on
January 8, 2007.

STL Edison
777 New Durham Road
Edison, NJ 08817

Tel  732 549 3900   Fax  732 549 3679
www.stl-inc.com   

798091 ASE-107A-6D1 8260 Special

This report is not to be reproduced, except in full, without the written approval of the 
laboratory.

Very Truly Yours,

An invoice for our services is also enclosed.  If you have any questions, please contact me 
at (732) 549-3900.

Michael Legg
Project Manager

Leaders in Environmental Testing Severn Trent Laboratories, Inc
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Job No: B620 Site: Sky Harbor         

Client: Trillium, Inc.-PA                                           

777 New Durham Road, Edison, New Jersey
08817

INTERNAL CUSTODY RECORD
AND

LABORATORY CHRONICLE
STL Edison

VOAMS

WATER - 8260B

Lab
Sample ID

Date
Sampled

Date
Received

Preparation
Date

Technician's
Name

Analysis
Date

Analyst's
Name

QA
Batch

798091  11/2/2006 1/8/2007 1/27/2007 Boykin, Kenneth 4743
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Analytical Methodology Summary 
 
 
Volatile Organics: 
 
  Unless otherwise specified, water samples are analyzed for volatile 
organics by purge and trap GC/MS as specified in EPA Method 624.  Drinking 
water samples are analyzed by EPA Method 524.2 Rev 4.1.  Solid samples are 
analyzed for volatile organics as specified in the EPA publication “Test 
Methods for Evaluating Solid Waste” (SW-846, 3rd Edition) Method 8260B.  
 
Acid and Base/Neutral Extractable Organics: 
 
  Unless otherwise specified, water samples are analyzed for acid and/or 
base/neutral extractable organics by GC/MS in accordance with EPA Method 625.  
Solids are analyzed for acid and/or base/neutral extractable organics as 
specified in the EPA publication “Test Methods for Evaluating Solid Waste” 
(SW-846, 3rd Edition) Method 8270C. 
 
GC/MS Nontarget Compound Analysis: 
 
 Analysis for nontarget compounds is conducted, upon request, in 
conjunction with GC/MS analyses by EPA Methods 624, 625, 8260B and 8270C.  
Nontarget compound analysis is conducted using a forward library search of the 
EPA/NIH/NBS mass spectral library of compounds at the greatest apparent 
concentration (10% or greater of the nearest internal standard) in each 
organic fraction (15 for volatile, 15 for base/neutrals and 10 for acid 
extractables). 
 
Organochlorine Pesticides and PCBs: 
 
  Unless otherwise specified, water samples are analyzed for 
organochlorine pesticides and PCBs by dual column gas chromatography with 
electron capture detectors as specified in EPA Method 608.  Solid samples are 
analyzed as specified in the EPA publication “Test Methods for Evaluating 
Solid Waste” (SW-846, 3rd Edition) Method 8081A for organochlorine pesticides 
and Method 8082 for PCBs. 
 
Total Petroleum Hydrocarbons: 
 
 Water samples are analyzed for petroleum hydrocarbons by I.R. using EPA 
Method 418.1.  Solid samples are prepared for analysis by soxhlet extraction  
consistent with the March 1990 N.J. DEP “Remedial Investigation Guide” 
Appendix A, page 52, and analyzed by U.S. EPA Method 418.1 
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Metals Analysis: 
 
 Metals analyses are performed by any of four techniques specified by a 
Method Code provided on each data report page, as follows: 
 
   P - Inductively Coupled Plasma Atomic Emission  
       Spectroscopy (ICP) 
 
   A - Flame Atomic Absorption 
 
   F - Furnace Atomic Absorption 
 
          CV - Manual Cold Vapor (Mercury)  
 
Water samples are digested and analyzed using EPA methods provided in “Methods 
for Chemical Analysis of Water and Wastewater” (EPA 600/4-79-020).  Solid 
samples are analyzed as specified in the EPA publication “Test Methods for 
Evaluating Solid Waste” (SW-846, 3rd Edition); samples are digested according 
to Method 3050B “Acid Digestion of Soil, Sediments and Sludges.” 
 
 Specific method references for ICP analyses are water Method - 
200.7/SW846 6010B and for solid matrix - 6010B.  Mercury analyses are 
conducted by the manual cold vapor technique specified by water Method 
245.1/7470A and solid Method 7471A.  Other specific Atomic Absorption method 
references are as follows: 
 
 Water Test Method Solid Test Method  
Element Furnace  Furnace 
 
Antimony 200.9  7041 
Arsenic 200.9  7060A 
Cadmium 200.9  7131A 
Lead 200.9  7421 
Selenium 200.9  7740 
Thallium 200.9  7841 
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Cyanide: 
 
 Water samples are analyzed for cyanide using EPA Method 335.3.  Cyanide 
is determined in solid samples as specified in the EPA Contract Laboratory 
Program IFB dated July 1988, revised February 1989. 
 
 
 
Phenols: 
 
 Water samples are analyzed for total phenols using EPA Method 420.2.  
Total phenols are determined in water and solid samples by preparing the 
sample as outlined in the EPA Contract Laboratory Program IFB for cyanide, 
followed by a phenols determination using EPA Method 420.1. 
 
 
Hexavalent Chromium: 
 
 Water samples are analyzed using EPA Method  7196A, EPA Method 7199 or 
(upon request) USGS –1230-35.  Soil samples are subjected to alkaline 
digestion via EPA Method 3060A prior to analysis by EPA Method 7196A or EPA 
Method 7199. 
 
Cleanup of Semivolatile Extracts: 
 
 Upon request Method 3611B Alumina Column Cleanup and/or Method 3650B 
Acid-Base Partition Cleanup are performed to improve detection limits by the 
removal of saturated hydrocarbon interferences. 
 
Hazardous Waste Characteristics: 
 
 Samples for hazardous waste characteristics are analyzed as specified in 
the U.S. EPA publication “Test Methods for Evaluating Solid Waste” (SW-846, 
3rd Edition).  Specific method references are as follows: 
 
  Ignitability - Method 1020A 
 
  Corrosivity  - Water pH Method 9040B 
         Soil pH Method 9045C 
 
  Reactivity   - Chapter 7, Section 7.3.3 and 7.3.4  
       respectively for hydrogen cyanide and  
       hydrogen sulfide release 
 
  Toxicity  - TCLP Method 1311 
 
Miscellaneous Parameters: 
 
 Additional analyses performed on both aqueous and solid samples are in 
accordance with methods published in the following references: 
 
  - Test Methods for Evaluating Solid Wastes, SW-846 3rd Edition, 
     November 1986. 
 
  - Standard Methods for the Examination of Water and Wastewater,  
    18th Edition. 
   
  - Methods for Chemical Analysis of Water and Wastes,  
    EPA-600/4-79-020, 1979. 
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DATA REPORTING QUALIFIERS

ND - The compound was not detected at the indicated
concentration.

J - Mass spectral data indicates the presence of a compound
that meets the identification criteria. The result is
less than the specified detection limit but greater
than zero. The concentration given is an approximate
value.

B - The analyte was found in the laboratory blank as well
as the sample. This indicates possible laboratory
contamination of the environmental sample.

P - For dual column analysis, the percent difference
between the quantitated concentrations on the two
columns is greater than 40%.

* - For dual column analysis, the lowest quantitated
concentration is being reported due to coeluting
interference.
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Nonconformance Summary
STL Edison Job Number:

Client:

Date:

Trillium, Inc.-PA

B620

2/2/2007

Sample Receipt:

Sample delivery conforms with requirements.

Volatile Organic Analysis (GC/MS):

All data conforms with method requirements.

I certify that the test results contained in this data package meet all requirements of NELAC both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this package has been authorized by the Laboratory Director or their designee, as verified
by the following signature.

Michael Legg

Project Manager

1
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FIGURE 1
HYDROGRAPHS
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FIGURE 1
HYDROGRAPHS
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Appendix C 
Data Validation and  

Laboratory Analytical Reports 

 



Honeywell Sky Harbor  
December 2006 UST Monitoring 
Data Quality Evaluation Report 

 

Introduction 
The objective of this Data Quality Evaluation (DQE) report is to assess the data quality of 
analytical results for water samples collected for the UST monitoring period at the 
Honeywell Sky Harbor site in December 2006.  Samples were collected and analyzed in an 
effort to continue providing a framework for long-term monitoring of the site.  The data 
may also be used to support future activities such as feasibility studies, risk assessments, 
fate and transport modeling and remedial actions.  Individual method requirements, 
guidelines from the USEPA Contract Laboratory National Functional Guidelines (NFG) for 
Organic Data Review, October 1999, the USEPA Contract Laboratory NFG for Inorganic 
Data Review, October 2004, and the Honeywell International Inc., Sky Harbor 34th Street 
Facility, Quality Assurance Project Plan (QAPP), July 2005, were used as the basis for this 
assessment. 

This report is intended as a general data quality assessment designed to summarize data 
issues. 

Analytical Data 
This DQE report covers 62 normal environmental samples, one equipment blank (EB), 7 trip 
blanks (TB), and 7 field duplicate (FD) samples.  The list of samples and collection dates are 
included in Attachment A at the end of this report.  Samples were collected between 
December 6, 2006 and December 15, 2006.  These sample results were reported as seven 
sample delivery groups (SDG) listed in Table 1.  The analyses were performed by Columbia 
Analytical Services located in Redding, California (CAS).    

Table 1 – SDGs by Laboratory 

SDG Laboratory 

D0602003 CAS 

D0602022 CAS 

D0602039 CAS 

D0602054 CAS 

D0602066 CAS 

D0602089 CAS 

D0602091 CAS 

 

Three methods were used to analyze the environmental samples.   Samples were collected 
and shipped by overnight carrier to the laboratory for analysis.  Selected samples were 
analyzed for one or more of the following analytes/methods: 



Table 2 – Analytical Parameters 

Parameter Method Laboratory 

Volatile Organic Compounds (VOC) SW8260 CAS 

Polynuclear Aromatic Hydrocarbons (PAH) SW8310 CAS 

Total Petroleum Hydrocarbons (TPH) (diesel 
and motor oil) 

SW8015 CAS 

 

Data validation was performed in accordance with the USEPA Contract Laboratory NFG for 
Inorganic Data Review (2004) and Contract Laboratory NFG for Organic Data Review 
(1999), substituting the calibration and quality control requirements specified in the Sky 
Harbor QAPP for those specified in the NFG.  

The assessment of data includes a review of: (1) the chain-of-custody (CoC) documentation; 
(2) holding-time compliance; (3) the required field and laboratory quality control (QC) 
samples; (4) flagging for method blanks; (5) laboratory control sample/laboratory control 
sample duplicates (LCS/LCSD); (6) surrogate spike recoveries for organic analyses; and, (7) 
matrix spike/matrix spike duplicate samples (MS/MSD). 

Field samples were also reviewed to ascertain field compliance and data quality issues.  This 
included a review of FDs, EBs and TBs. 

Data flags are assigned according to the Sky Harbor QAPP. These flags, as well as the 
reason for each flag, are entered into the electronic database. Multiple flags are routinely 
applied to specific sample method/matrix/analyte combinations, but there will be only one 
final flag. A final flag is applied to the data and is the most conservative of the applied 
validation flags. The final flag also includes matrix and blank sample impacts. 

The data flags are defined below: 

• J = Analyte was present but reported value may not be accurate or precise. 

• R = The result was rejected. 

• U = This analyte was analyzed for but not detected at the specified detection limit. 

• UJ = The analyte was not detected above the detection limit objective. However, the 
reported detection limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample 

Findings 
The overall summaries of the data validation findings are contained in the following 
sections below and summarized in Table 5. 

Holding Times 
All holding-time criteria were met. 



Sample Quantitation 
The Sky Harbor QAPP reporting limit (RL) objectives were met for all undiluted analyses. 

Several samples required dilution due to high analyte concentrations.  The RLs for non-
detected analytes in the diluted samples were raised accordingly.  Table 3 lists the samples 
analyzed at a dilution. 

Table 3 – Samples Analyzed Diluted 

Method Sample ID Dilution Factor 

SW8015 ASE-55A-6D2 10 

SW8260 ASE-106A-6D2 10 

SW8260 ASE-115A-6D2 40 

SW8260 ASE-116A-6D2 10 

SW8260 ASE-38A-6D2 40 

SW8260 ASE-39A-6D2 40 

SW8260 ASE-51A-6D2 10 

SW8260 ASE-52A-6D2 10 

SW8260 ASE-56A-6D2 10 

SW8260 ASE-57A-6D2 10 

SW8260 ASE-63A-6D2 40 

SW8260 ASE-89A-6D2 40 

SW8260 ASE-90A-6D2 40 

SW8260 ASE-92A-6D2 10 

SW8260 ASE-95A-6D2 10 

SW8260 ASE-96A-6D2 10 

SW8260 PL-101A-6D2 40 

SW8260 PL-508-6D2 40 

SW8310 ASE-115A-6D2 5 

SW8310 ASE-116A-6D2 3 

 

 



Calibration 
Calibration information was not supplied in the Level II validation reports and could not be 
directly verified to have met QAPP control criteria.  However, the laboratory case narratives 
and/or footnotes in the laboratory data packages were reviewed by the data validator and 
there were a few exceptions noted. 

The recovery of a continuing calibration verification (CCV) standard was below criteria for 
dibenzo(a,h)anthracene by method SW8310, indicating the associated sample results are 
possibly biased low.  Two associated non-detected results were qualified as estimated and 
flagged “UJ”.   

Four analytes were reported above the linear calibration range for method SW8260.  The 
diluted analyses of these three samples were performed outside of holding time and were 
not reported.  The four detected results in the original analyses were reported as estimated 
and flagged “J”. 

Method Blanks 
Method blanks were analyzed at the required frequency and were free of contamination 
with one exception.  

Chloroform was detected below the RL in a method blank for method SW8260.  Seven 
associated samples were detected for chloroform at concentrations less than five times the 
blank concentration.  The results were qualified as not detected and flagged “U”. 

Field Blanks 
EBs and TBs were collected as a percentage of the overall number of field samples collected 
and not on a site, location or daily basis. The associated field samples were evaluated 
against the maximum concentration detected in the field blanks. The field blanks were free 
of contamination with the following exceptions: 

Six analytes were detected below the RL in the EB for method SW8260. Forty-two associated 
results were detected less than five times (10 times for acetone) the blank concentrations.  
The results were qualified as not detected and flagged “U”. 

Acetone was detected below the RL in the TBs for method SW8260. Twenty-two associated 
results were detected less than 10 times the blank concentrations.  The results were qualified 
as not detected and flagged “U”. 

Field Duplicates 
Seven FD sets were collected and analyzed with this event.  Only detected analytes in the 
FD pair were evaluated.  All relative percent difference (RPD) criteria were met. 

A list of FDs and associated parent samples is included below. 

Table 4 – List of Field Duplicates 

Field Duplicate Sample ID Associated Parent Sample ID 

PL-502-6D2 ASE-122A-6D2 



Table 4 – List of Field Duplicates 

Field Duplicate Sample ID Associated Parent Sample ID 

PL-503-6D2 ASE-105A-6D2 

PL-504-6D2 ASE-46A-6D2 

PL-505-6D2 ASE-108A-6D2 

PL-506-6D2 ASE-64A-6D2 

PL-507-6D2 ASE-68A-6D2 

PL-508-6D2 ASE-38A-6D2 

 

Surrogates 
Surrogates were recovered within laboratory established QC limits. 

Laboratory Control Samples 
LCS/LCSDs were analyzed as required and generally met QC criteria.  

The recoveries of n-butylbenzene and hexachlorobutadiene were below criteria in the 
LCS/LCSD sets for method SW8260, indicating the associated sample results are possibly 
biased low.  Associated results were qualified as estimated, two detected results were 
flagged “J” and 14 non-detected results were flagged “UJ”. 

Matrix Spikes 
The results of MS/MSD analyses provide information about the possible influence of the 
matrix on either accuracy or precision of the measurements.  In general, MS/MSD 
recoveries and the associated RPD met criteria. Below are summaries of incidences where 
either the recovery or RPD did not meet criteria that resulted in data qualification.  

The MS performed on sample ASE-115A-6D2 for method SW8015 was recovered less than 
criteria for TPH-diesel.  The associated detected sample result was qualified as estimated 
and “J” flagged. 

The MS and MSD performed on sample ASE-51A-6D2 for method SW8260 was recovered 
less than criteria for four analytes.  The associated non-detected sample results were 
qualified as estimated and “UJ” flagged. Additionally, the RPD for the MS/MSD pair did 
not meet criteria for acetone and the associated detected result was flagged “J”. 

Confirmation 
The confirmation RPD criterion was exceeded for fluorene in two samples and for pyrene in 
one sample.  The detected results were qualified as estimated and “J” flagged. 



Internal Standards 
Internal standard data was not supplied and could not be directly verified to have met 
QAPP control criteria.  The laboratory case narratives and/or footnotes in the laboratory 
data package were reviewed by the data validator. No sample data were qualified based on 
the case narrative/footnote review for this event.  

Tentatively Identified Compounds 
Tentatively identified compounds were not reported by the laboratory. 

Chain of Custody 
Each sample was documented in a completed CoC and received at the laboratory in good 
condition. 

Overall Assessment 
The goal of this assessment is to demonstrate that a sufficient number of representative 
samples were collected and the resulting analytical data can be used to support the 
decision-making process. The procedures for assessing the precision, accuracy, 
representativeness, completeness, and comparability parameters were based on the USEPA 
Contract Laboratory NFG for Inorganic Data Review (2004) and Contract Laboratory NFG 
for Organic Data Review (1999). The following summary highlights the PARCC findings for 
the above-defined events: 
 
1. Less than two percent of the data were qualified due to low-level blank contamination.  

The degree to which blank contamination was observed is within reasonable method 
expectations. 

2. Seventeen samples for method SW8260, one sample for method SW8015, and two 
samples for method SW8310, were analyzed diluted resulting in raised RLs for non-
detected analytes. 

3. A CCV exceedance was noted in the case narratives, resulting in two results qualified as 
estimated for method SW8310. 

4. Four results were qualified as estimated for method SW8260 because they were reported 
above the linear calibration range. 

5. LCS/LCSD recovery exceedances for method SW8260 resulted in 16 results qualified as 
estimated.  

6. Confirmation RPD exceedances for method SW8310 resulted in three results qualified as 
estimated.  

7. MS/MSD recovery and RPD exceedances for methods SW8015 and SW8260 suggest 
matrix effect in several samples; six results were qualified as estimated. 

8. The precision and accuracy of the data, as measured by field and laboratory QC 
indicators, suggest that the project goals have been met 

 



Table 5 – Validation Findings 

METHOD NativeID Analyte Final 
Result Units Final 

Flag 
Validation 

Reason 
SW8015 ASE-115A-6D2 C10 - C22 DRO 720 ug/L J MSL 
SW8260 ASE-101A-6D2 Acetone 1.2 ug/L U TBL 
SW8260 ASE-102A-6D2 Acetone 1.1 ug/L U TBL 
SW8260 ASE-106A-6D2 Tetrachloroethene 0.91 ug/L U EBL 
SW8260 ASE-107A-6D2 1,2-Dichlorobenzene 0.18 ug/L U EBL 
SW8260 ASE-107A-6D2 1,4-Dichlorobenzene 0.44 ug/L U EBL 
SW8260 ASE-107A-6D2 Acetone 1.1 ug/L U TBL, EBL 
SW8260 ASE-107A-6D2 Chlorobenzene 2.9 ug/L U EBL 
SW8260 ASE-107A-6D2 Tetrachloroethene 1.2 ug/L U EBL 
SW8260 ASE-108A-6D2 Chloroform 0.21 ug/L U LBL 
SW8260 ASE-109A-6D2 Tetrachloroethene 0.86 ug/L U EBL 
SW8260 ASE-111A-6D2 Acetone 2.2 ug/L U TBL 
SW8260 ASE-111A-6D2 Benzene 130 ug/L J LR 
SW8260 ASE-111A-6D2 Chloroform 0.8 ug/L U LBL 
SW8260 ASE-111A-6D2 Tert-butylmethylether 110 ug/L J LR 
SW8260 ASE-112A-6D2 Acetone 1.1 ug/L U TBL 
SW8260 ASE-113A-6D2 1,4-Dichlorobenzene 0.13 ug/L U EBL 
SW8260 ASE-113A-6D2 Chlorobenzene 0.27 ug/L U EBL 
SW8260 ASE-113A-6D2 Tetrachloroethene 1.8 ug/L U EBL 
SW8260 ASE-113A-6D2 Toluene 0.16 ug/L U EBL 
SW8260 ASE-114A-6D2 Chlorobenzene 0.17 ug/L U EBL 
SW8260 ASE-114A-6D2 Tetrachloroethene 2 ug/L U EBL 
SW8260 ASE-114A-6D2 Toluene 0.16 ug/L U EBL 
SW8260 ASE-115A-6D2 Acetone 2.6 ug/L U TBL 
SW8260 ASE-115A-6D2 Chloroform 0.35 ug/L U LBL 
SW8260 ASE-116A-6D2 Acetone 1.5 ug/L U TBL 
SW8260 ASE-122A-6D2 Chlorobenzene 0.16 ug/L U EBL 
SW8260 ASE-122A-6D2 Tetrachloroethene 1.4 ug/L U EBL 
SW8260 ASE-122A-6D2 Toluene 0.16 ug/L U EBL 
SW8260 ASE-123A-6D2 Tetrachloroethene 0.56 ug/L U EBL 
SW8260 ASE-124A-6D2 Chlorobenzene 0.17 ug/L U EBL 
SW8260 ASE-124A-6D2 Tetrachloroethene 0.92 ug/L U EBL 
SW8260 ASE-125A-6D2 1,4-Dichlorobenzene 0.2 ug/L U EBL 
SW8260 ASE-125A-6D2 Chlorobenzene 0.29 ug/L U EBL 
SW8260 ASE-125A-6D2 Tetrachloroethene 1.1 ug/L U EBL 
SW8260 ASE-125A-6D2 Toluene 0.28 ug/L U EBL 
SW8260 ASE-128A-6D2 Chlorobenzene 0.17 ug/L U EBL 
SW8260 ASE-128A-6D2 Tetrachloroethene 0.32 ug/L U EBL 
SW8260 ASE-20A-6D2 Hexachlorobutadiene 1 ug/L UJ LCSL, LCSDL 
SW8260 ASE-20A-6D2 n-Butylbenzene 5 ug/L UJ LCSL, LCSDL 
SW8260 ASE-37A-6D2 Acetone 1.1 ug/L U TBL 
SW8260 ASE-38A-6D2 Acetone 1.9 ug/L U TBL 
SW8260 ASE-38A-6D2 Chloroform 0.26 ug/L U LBL 
SW8260 ASE-39A-6D2 Acetone 2 ug/L U TBL 
SW8260 ASE-41A-6D2 Naphthalene 110 ug/L J LR 



METHOD NativeID Analyte Final 
Result Units Final 

Flag 
Validation 

Reason 
SW8260 ASE-46A-6D2 Acetone 1.1 ug/L U TBL 
SW8260 ASE-51A-6D2 Acetone 2.9 ug/L J MSDP 
SW8260 ASE-51A-6D2 Bromoform 5 ug/L UJ MSL, MSDL 
SW8260 ASE-51A-6D2 cis-1,3-Dichloropropene 2 ug/L UJ MSDL 
SW8260 ASE-51A-6D2 Dibromochloromethane 2 ug/L UJ MSL, MSDL 
SW8260 ASE-51A-6D2 Hexachlorobutadiene 1 ug/L UJ LCSL, LCSDL 
SW8260 ASE-51A-6D2 n-Butylbenzene 5 ug/L UJ LCSL, LCSDL 
SW8260 ASE-51A-6D2 Styrene 2 ug/L UJ MSDL 
SW8260 ASE-52A-6D2 Hexachlorobutadiene 1 ug/L UJ LCSL, LCSDL 
SW8260 ASE-52A-6D2 n-Butylbenzene 5 ug/L UJ LCSL, LCSDL 
SW8260 ASE-53A-6D2 Hexachlorobutadiene 1 ug/L UJ LCSL, LCSDL 
SW8260 ASE-53A-6D2 n-Butylbenzene 5 ug/L UJ LCSL, LCSDL 
SW8260 ASE-56A-6D2 Acetone 2.6 ug/L U TBL 
SW8260 ASE-57A-6D2 Acetone 2.9 ug/L U TBL 
SW8260 ASE-62A-6D2 Chloroform 0.36 ug/L U LBL 
SW8260 ASE-65A-6D2 Hexachlorobutadiene 1 ug/L UJ LCSL, LCSDL 
SW8260 ASE-65A-6D2 n-Butylbenzene 5 ug/L UJ LCSL, LCSDL 
SW8260 ASE-66A-6D2 Hexachlorobutadiene 1 ug/L UJ LCSL, LCSDL 
SW8260 ASE-66A-6D2 n-Butylbenzene 5 ug/L UJ LCSL, LCSDL 
SW8260 ASE-68A-6D2 Hexachlorobutadiene 1 ug/L UJ LCSL, LCSDL 
SW8260 ASE-68A-6D2 n-Butylbenzene 7 ug/L J LCSL, LCSDL 
SW8260 ASE-89A-6D2 Acetone 2.3 ug/L U TBL 
SW8260 ASE-90A-6D2 Acetone 1.2 ug/L U TBL 
SW8260 ASE-91A-6D2 1,1-Dichloroethane 120 ug/L J LR 
SW8260 ASE-95A-6D2 1,4-Dichlorobenzene 0.16 ug/L U EBL 
SW8260 ASE-95A-6D2 Acetone 1.1 ug/L U TBL, EBL 
SW8260 ASE-95A-6D2 Chlorobenzene 0.27 ug/L U EBL 
SW8260 ASE-95A-6D2 Tetrachloroethene 0.64 ug/L U EBL 
SW8260 ASE-95A-6D2 Toluene 0.2 ug/L U EBL 
SW8260 ASE-96A-6D2 1,4-Dichlorobenzene 0.17 ug/L U EBL 
SW8260 ASE-96A-6D2 Chlorobenzene 0.45 ug/L U EBL 
SW8260 ASE-96A-6D2 Tetrachloroethene 0.5 ug/L U EBL 
SW8260 ASE-96A-6D2 Toluene 0.17 ug/L U EBL 
SW8260 ASE-98A-6D2 Chlorobenzene 0.18 ug/L U EBL 
SW8260 ASE-98A-6D2 Tetrachloroethene 0.29 ug/L U EBL 
SW8260 ASE-98A-6D2 Toluene 0.16 ug/L U EBL 
SW8260 ASE-99A-6D2 Chlorobenzene 0.2 ug/L U EBL 
SW8260 ASE-99A-6D2 Tetrachloroethene 0.26 ug/L U EBL 
SW8260 BC-8B-6D2 Acetone 1.1 ug/L U TBL 
SW8260 PL-101A-6D2 Acetone 2.1 ug/L U TBL 
SW8260 PL-502-6D2 Acetone 1.1 ug/L U TBL, EBL 
SW8260 PL-502-6D2 Tetrachloroethene 1.5 ug/L U EBL 
SW8260 PL-504-6D2 Acetone 1.2 ug/L U TBL 
SW8260 PL-505-6D2 Chloroform 0.21 ug/L U LBL 
SW8260 PL-506-6D2 Acetone 1.1 ug/L U TBL 
SW8260 PL-507-6D2 Hexachlorobutadiene 1 ug/L UJ LCSL, LCSDL 



METHOD NativeID Analyte Final 
Result Units Final 

Flag 
Validation 

Reason 
SW8260 PL-507-6D2 n-Butylbenzene 7.3 ug/L J LCSL, LCSDL 
SW8260 PL-508-6D2 Acetone 1.9 ug/L U TBL 
SW8260 PL-508-6D2 Chloroform 0.25 ug/L U LBL 
SW8310 ASE-115A-6D2 Dibenzo(a,h)anthracene 0.1 ug/L UJ CCVL 
SW8310 ASE-115A-6D2 Fluorene 0.31 ug/L J CFP 
SW8310 ASE-116A-6D2 Dibenzo(a,h)anthracene 0.1 ug/L UJ CCVL 
SW8310 ASE-116A-6D2 Fluorene 0.16 ug/L J CFP 
SW8310 PL-502-6D2 Pyrene 0.11 ug/L J CFP 

 

 

Notes: 

CCVL = Continuing calibration recovery less than lower control limit. 

CFP = Confirmation precision exceeded. 

EBL = Equipment blank concentration less than the RL. 

LBL = Laboratory blank concentration less than the RL. 

TBL = Trip blank concentration less than the RL. 

LCSL – LCS recovery less than lower limit. 

LCSDL – LCS duplicate recovery less than lower limit. 

LR = Linear range exceeded. Concentration above linear range. 

MSL – Matrix spike recovery less than the lower limit. 

MSDL - Matrix spike duplicate recovery less than the lower limit. 

MSDP – Matrix spike duplicate RPD criteria exceedance. 

 



Attachment A 

Samples Associated with DQE 
SampleID Sample Type Sample Date 

PL-501-6D2 EB 12/07/2006 
PL-502-6D2 FD 12/07/2006 
PL-503-6D2 FD 12/08/2006 
PL-504-6D2 FD 12/11/2006 
PL-505-6D2 FD 12/14/2006 
PL-506-6D2 FD 12/12/2006 
PL-507-6D2 FD 12/15/2006 
PL-508-6D2 FD 12/12/2006 

ASE-100A-6D2 REG 12/08/2006 
ASE-101A-6D2 REG 12/08/2006 
ASE-102A-6D2 REG 12/08/2006 
ASE-103A-6D2 REG 12/08/2006 
ASE-105A-6D2 REG 12/08/2006 
ASE-106A-6D2 REG 12/07/2006 
ASE-107A-6D2 REG 12/07/2006 
ASE-108A-6D2 REG 12/14/2006 
ASE-109A-6D2 REG 12/07/2006 
ASE-110A-6D2 REG 12/08/2006 
ASE-111A-6D2 REG 12/13/2006 
ASE-112A-6D2 REG 12/08/2006 
ASE-113A-6D2 REG 12/07/2006 
ASE-114A-6D2 REG 12/07/2006 
ASE-115A-6D2 REG 12/13/2006 
ASE-116A-6D2 REG 12/13/2006 
ASE-122A-6D2 REG 12/07/2006 
ASE-123A-6D2 REG 12/07/2006 
ASE-124A-6D2 REG 12/07/2006 
ASE-125A-6D2 REG 12/07/2006 
ASE-126A-6D2 REG 12/08/2006 
ASE-127A-6D2 REG 12/08/2006 
ASE-128A-6D2 REG 12/07/2006 
ASE-20A-6D2 REG 12/15/2006 
ASE-37A-6D2 REG 12/12/2006 
ASE-38A-6D2 REG 12/12/2006 
ASE-39A-6D2 REG 12/12/2006 
ASE-41A-6D2 REG 12/14/2006 
ASE-46A-6D2 REG 12/11/2006 
ASE-51A-6D2 REG 12/15/2006 
ASE-52A-6D2 REG 12/15/2006 
ASE-53A-6D2 REG 12/15/2006 
ASE-54A-6D2 REG 12/11/2006 



Samples Associated with DQE 
SampleID Sample Type Sample Date 

ASE-55A-6D2 REG 12/14/2006 
ASE-56A-6D2 REG 12/12/2006 
ASE-57A-6D2 REG 12/12/2006 
ASE-58A-6D2 REG 12/11/2006 
ASE-59A-6D2 REG 12/11/2006 
ASE-60A-6D2 REG 12/11/2006 
ASE-61A-6D2 REG 12/11/2006 
ASE-62A-6D2 REG 12/14/2006 
ASE-63A-6D2 REG 12/12/2006 
ASE-64A-6D2 REG 12/12/2006 
ASE-65A-6D2 REG 12/15/2006 
ASE-66A-6D2 REG 12/15/2006 
ASE-68A-6D2 REG 12/15/2006 
ASE-89A-6D2 REG 12/08/2006 
ASE-90A-6D2 REG 12/08/2006 
ASE-91A-6D2 REG 12/14/2006 
ASE-92A-6D2 REG 12/14/2006 
ASE-95A-6D2 REG 12/07/2006 
ASE-96A-6D2 REG 12/07/2006 
ASE-97A-6D2 REG 12/08/2006 
ASE-98A-6D2 REG 12/07/2006 
ASE-99A-6D2 REG 12/07/2006 

BC-7A-6D2 REG 12/08/2006 
BC-8B-6D2 REG 12/08/2006 

PL-101A-6D2 REG 12/12/2006 
PL-105A-6D2 REG 12/14/2006 
PL-201A-6D2 REG 12/11/2006 
PL-2101-6D2 REG 12/11/2006 
PL-2102-6D2 REG 12/11/2006 
TB-120606 TB 12/07/2006 
TB-120706 TB 12/08/2006 
TB121106 TB 12/11/2006 
TB-121206 TB 12/12/2006 
TB-121306 TB 12/13/2006 
TB-121406 TB 12/14/2006 
TB-121506 TB 12/15/2006 

 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Soil Gas Helium Analyses for CH2M Hill 
 

Performed by 
Dr. Richard L. Johnson 
304 SW Hamilton Street 
Portland, Oregon 97239 

 
Introduction 
 The text below describes soil gas samples that have been analyzed for helium 
concentration using gas chromatography (GC) with thermal conduction detection.  The 
samples were collected by CH2M Hill in 0.8 liter stainless steel cans that had been 
evacuated prior to sampling.  The GC analytical method used was sufficient to separate 
helium from all other common atmospheric constituents, including hydrogen1.  All 
samples were collected by CH2M Hill in September and October 2006.  They were then 
shipped by overnight courier to Portland, Oregon and were analyzed on the day they were 
received.   
 
Sample Handling Procedure 
 Upon receipt, canisters were pressurized by injecting 1.0 liters of argon into 
each canister using a gas-tight syringe.   
 
Analysis Method 
 At the time of analysis, a one-milliliter sample was taken from the canister to be 
analyzed and injected into a gas sampling valve with a 0.3 mL sample loop.  With the GC 
oven at 30oC, the sample was injected onto a 15m long Carboxen 1010 PLOT column.  
The temperature was maintained at 30oC for 1.5 minutes until after the helium had eluted, 
and then raised to 200oC at 25 degrees per minute to remove all other soil gas 
components. 
 The GC was calibrated each day with four gas standards (0.02%, 0.1%, 1%, and 
10% helium by volume).  The standards were prepared by making the appropriate 
mixture in a one-liter Tedlar bag, then drawing the sample into an evacuated canister in 
much the same manner as the samples were taken in the field.  Each of the canisters was 
then pressurized with 1.0 liters of argon.  A linear calibration curve, passing through the 
origin, was generated from the standards and used for quantitation of helium in the 
samples.  The calibration data are listed in Table II.  The quantitation limit for the 
analysis was 0.02% helium by volume. 
 
 
 

                                                 
1 We are unaware of any interferences with the helium analysis, and given the significant 
number of “non-detects” in the samples analyzed, we are confident that nothing 
interfered with these helium measurements.  The objective of these analyses was to 
eliminate the interferences that occur when helium leak detectors are used in the field to 
detect helium in soil gas.  Those interferences are primarily due to carbon dioxide and 
methane in soil gas.  The GC method is known to eliminate those interferences. 
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Results 
 
 Table I lists the helium analyses for all of the samples received from CH2M 
Hill (reported as percent helium by volume of the received sample), along with sample 
time and date and analysis date.  In all cases the chromatograms were examined to ensure 
that integration of the helium peaks was satisfactory and that there were no interferences.    

                              



 
TABLE I.
 
   SAMPLE                          COLLECTION  DATE:TIME He (%V:V) ANALYSIS DATE
 
P-16-M-WD06-0918       09/18:0907    0.04   09/19 
P-23-U-WD06-0918    09/18:1047    0.05   09/19 
P-37-WD06-0918           09/18:1254  <0.02   09/19 
P-38-WD06-0918          09/18:1342  <0.02   09/19 
P35-WD06-0918             09/18:1532    4.04   09/19 
_____________________________________________________________________________________ 
P-33-WD06-0919                  09/19:1044    0.17   09/21 
ASE-113A-WD06-0920            09/20:0258    0.39   09/21 
P-25-M-WD06-0920                09/20:0530  <0.02   09/21 
______________________________________________________________________________________ 
BC-7A-WD06-0921                  09/21:0918  <0.02   09/22 
P-40-WD06-0921                09/21:1052  <0.02   09/22 
P-28-U-WD06-0921               09/21:1208  <0.02   09/22 
P-28-M-WD06-0921               09/21:1306  <0.02   09/22 
P-28-L-WD06-0921             09/21:1432  <0.02   09/22 
D-WD06-01-0921                  09/21:0700  <0.02   09/22 
______________________________________________________________________________________ 
P-32-WD06-0922            09/22:1352  <0.02   09/26 
P-46-U-WD06-092            09/22:0835  <0.02   09/26 
P-21-U-WD06-092          09/22:1249  <0.02   09/26 
PL-103A-WD06-0922          09/22:1159    0.08   09/26 
______________________________________________________________________________________ 
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TABLE I (Cont.) 
 
   SAMPLE                          COLLECTION  DATE:TIME He (%V:V) ANALYSIS DATE
 
P31-WD06-0925           09/25:1235    0.15   09/26 
D-WD06-0925            09/25:1000  <0.02   09/26 
P-47-WD06-0925               09/25:1134  <0.02   09/26 
P-36-WD06-0925                      09/25:1349  <0.02   09/26 
P-39-WD06-0925                09/25:1514    0.67   09/26 
P-34-WD06-0925               09/25:1025  <0.02   09/26 
______________________________________________________________________________________ 
ASE-114A-WD06-0928           09/28:0217   23.4   09/29 
ASE-69A-WD06-0927              09/27:0814    0.66   09/29 
P-25-M-WD06-0928                 09/28:0553  <0.02   09/29 
P-25-U-WD06-0928                  09/28:0520  <0.02   09/29 
______________________________________________________________________________________ 
PL-105A-WD06-0929              09/29:0911  <0.02   10/03 
P-34-M-WD06-0929                 09/29:1328  <0.02   10/03 
P-17-U-WD06-0929                 09/29:1139  <0.02   10/03 
______________________________________________________________________________________ 
BC-18-WD06-1006                    10/06:0205    0.31   10/06 
______________________________________________________________________________________ 
P-14-U-WD06-1010              10/10:1000  <0.02   10/11 
D-WD06-1010               10/10:1000  <0.02   10/11 
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TABLE II.  GC CALIBRATION DATA 
 
DATE   He CONCENTRATION (%V:V)  PEAK AREA 
 
09/19      0.02%      0.10 
      0.10      0.66 
      1.0      6.40 
    10.0    69.90 
 
09/21      0.02%      0.12 
      0.10      0.77 
      1.0      7.54 
    10.0    86.09 
 
09/22      0.02%      0.12 
      0.10      0.75 
      1.0      7.46 
    10.0    79.23 
 
09/26      0.02%      0.12 
      0.10      0.76 
      1.0      6.74 
    10.0    73.76 
 
09/29      0.02%      0.09 
      0.10      0.55 
      1.0      5.08 
    10.0    48.29 
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TABLE II.  GC CALIBRATION DATA (Cont) 
 
DATE   He CONCENTRATION (%V:V)  PEAK AREA 
 
10/03      0.02%      0.09 
      0.10      0.61 
      1.0      6.11 
    10.0    59.90 
 
10/06      0.02%      0.10 
      0.10      0.47 
      1.0      4.88 
    10.0    44.63 
 
10/11      0.02%      0.18 
      0.10      0.94 
      1.0      9.70 
    10.0    94.44 
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Soil Gas Helium Analyses for CH2M Hill 
 

Performed by 
Dr. Richard L. Johnson 
304 SW Hamilton Street 
Portland, Oregon 97239 

 
Introduction 
 The text below describes soil gas samples that have been analyzed for helium 
concentration using gas chromatography (GC) with thermal conduction detection.  The 
samples were collected by CH2M Hill in 0.8 liter stainless steel cans that had been 
evacuated prior to sampling.  The GC analytical method used was sufficient to separate 
helium from all other common atmospheric constituents, including hydrogen1.  All 
samples were collected by CH2M Hill in November 2006.  They were then shipped by 
overnight courier to Portland, Oregon and were analyzed on the day they were received.   
 
Sample Handling Procedure 
 Upon receipt, canisters were pressurized by injecting 1.0 liters of argon into 
each canister using a gas-tight syringe.   
 
Analysis Method 
 At the time of analysis, a one-milliliter sample was taken from the canister to be 
analyzed and injected into a gas sampling valve with a 0.3 mL sample loop.  With the GC 
oven at 30oC, the sample was injected onto a 15m long Carboxen 1010 PLOT column.  
The temperature was maintained at 30oC for 1.5 minutes until after the helium had eluted, 
and then raised to 200oC at 25 degrees per minute to remove all other soil gas 
components. 
 The GC was calibrated each day with four gas standards (0.02%, 0.1%, 1%, and 
10% helium by volume).  The standards were prepared by making the appropriate 
mixture in a one-liter Tedlar bag, then drawing the sample into an evacuated canister in 
much the same manner as the samples were taken in the field.  Each of the canisters was 
then pressurized with 1.0 liters of argon.  A linear calibration curve, passing through the 
origin, was generated from the standards and used for quantitation of helium in the 
samples.  The calibration data are listed in Table II.  The quantitation limit for the 
analysis was 0.02% helium by volume. 
 
 
 
 

                                                 
1 We are unaware of any interferences with the helium analysis, and given the significant 
number of “non-detects” in the samples analyzed, we are confident that nothing 
interfered with these helium measurements.  The objective of these analyses was to 
eliminate the interferences that occur when helium leak detectors are used in the field to 
detect helium in soil gas.  Those interferences are primarily due to carbon dioxide and 
methane in soil gas.  The GC method is known to eliminate those interferences. 
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Results 
 
 Table I lists the helium analyses for all of the samples received from CH2M 
Hill (reported as percent helium by volume of the received sample), along with sample 
time and date and analysis date.  In all cases the chromatograms were examined to ensure 
that integration of the helium peaks was satisfactory and that there were no interferences.    
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TABLE I. 
    COLLECTION 
   SAMPLE                          DATE:TIME  He (%V:V)       ANALYSIS DATE 
 
P-17-M-WD_111406  11/14/2006:1020  <0.02  11/16 
P-17-U-WD_111406  11/14/2006:1125  <0.02  11/16 
P-21-U-WD_111406  11/14/2006:1340  <0.02  11/16 
P-23-U-WD_111406  11/14/2006:1520  <0.02  11/16 
________________________________________________________________________ 
P-47-WD_111506   11/15/2006:0859  <0.02  11/16 
P-28-U-WD_111506  11/15/2006:1031  <0.02  11/16 
P-28-M-WD_111506  11/15/2006:1128  <0.02  11/16 
P-28-L-WD_111506  11/15/2006:1331  <0.02  11/16 
 
 
 
 
TABLE II.  GC CALIBRATION DATA 
 
DATE   He CONCENTRATION (%V:V)  PEAKAREA 
 
11/16      0.02%      0.12 
      0.10      0.75 
      1.0      6.70 
    10.0    71.90 
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